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Th••pp11...Uon .t natht1e.ol """lit'!' "ODtnl to hU'-
coMttuet1oa 1:wI """"- • wbj.ct of vtd_ruol u.tol'ut dorrltlll
tho put ...erd yeo.... n.o .... of' .toUnted tK""1"1""" 1.. tho
<:fIfItn>l o( ......t.ctund prodotta blUl 1_ be... I'KOlnlb_ by
1JId".t1"J' lUI ....ffKUVO -.. of t ....ttoUlq "1...111'1.
I'll ot ••totl01t1e.ol .',.....tb to "llIbw.,. .,.,.,.tnu:U"" tonttol.
Tbo'to _01 .......... """ ototlotteoJ "l""lity """trol 111 __
I.. Me""', t .....t:no<:U.... 71...1'. 111 .., los""'t.. 11' 10 <f1tf1eult
ad oft 1Ilpo..lblo to • .,. _hor , t _Uns _ tut.1nll
prot., (1.0. II1'bitT...-, .,.t1.l:lll of • .,10. ott.) ..... to to
~tto1 • eout......U .... proj...t. Soe<>lllll. u....., eo." tl>o _1neot
....t ..... jod~_t taet.... thot .ttKn botll tho ..........1'...... _ ..ll.
hlllbwoJ <f~U' tIl10 :I11Ol~_t ..,. l ob•• 10..... __ of' ......,..
Stotutlt. eoo be 1'1>0 tool ""l.eh pl'..n.d 1<1 to tho oo.tlAoer _
*1.... uet10a of "it...,. _truetl.....
0... _Ute ..... ot 1114"".,. touttutU........lell IIu rKd"
littl••u ...U .... 11:1 tho ,...t U. ..-...ct1oa ..ttb thi. typo of' ~t1'ol
baa _ tho _tNet1ooo or ..."-.... _ ..._. o1_U. Tbo
_aeCH" .,t .Ioool of ~i~ ._trol _t ...
,,.un_ to co~ • fi....l ,n><Iuct .I"n ..ul bot ~td>I'
to all ,,~. In u..... wltll h1lt~, _otbly tho eorltl'ol
_thode ollouU h. t "_too"". c<>IOtrol •• tbo IIIld ._it it th
.~tfDC. or • f11l1-'*1 hh""-Y "'l1t to «'<"uta ~fl.eat1......
DIIrl.lIf; u... _t, tIM ~U,..U_ ... tloat~ to'< l-.:..u.
tloIt 1:lIeH .,....u1c:at.... _ ~U.. with __.~ ",",-10 •
trlal _ ..-r.... pnceu. Ia.-y _. -.. .,...uleotJou _
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.ooI • :1_._... to .N .........U ....Uu' ill tb 'II...., ",,-,•
• N ••onl"" Th, bu 0' nO.1 t_l~ ...,. • _ or &1 blot
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......,U .-Ith ••_ •• of .M alIU11:7 of _be ......
ftu U. ~ _Uol: .utt.o.l.<o••• _ttu j __• 01 _ill -tll:J'
..,. to. -.I• .,. _t:1oIlt r oM n..uaoi111:J' oM. _In. 18 tM
~t:neU__.... At t_18 of tM .......... t.or-ol~ 18
-.k1OIlI .... J._. 18 ob.ll1aoeII. 111 d," _ •• -... n<l1tetlc
~ co ,...,.na .....tnl ..,. .. _Uad.
,
•
1'be PT1Jla~ J>If'l'O'IC of tb.1I u ..atiltatiGa"alI to tollkO
eoll.tnoc:.U da.a fr.. ael..,tltd ....btItad.. mol b by ..
.,et..Ue p "h.......le1l _ld "nolt all "al U of "..-t-
abUlt'y thllt UUU 1.. pu_t-day .......tratUOll of c -t_U
of .idol ht-.bw.,. _n. no... data ..... abo to b~ ,.n
of elMl Bur.." of Publtt Ilooola h"t of dat" ulA.U.. to tboo
..ria!>.1.t,. of h~hv.y eon.trutt........tti•••.
,",,, _l,..t. of c""u 11.1d d"ta ."eluded an In'HattuU.... of
th" fattore .....1.Dlt ...t1.abtl1n IItId .M det.nd....ttOl> of el>& nlattu
looport.,.". of the.. tnt..n OIl the find product. Th" ".tor.
lu.••tt~.tad tn lhl. _1,.••" tfttluditd 1) 1.. tb" ....iatl.... "b••roed
of " r __ ....0.....' 2) h." ~aln1oD betllMll eo11 ~. an<!
......bUley' n elLl fhld t1l>., penon l han "" "Ua.t OQ the
vartob1l1tyt. aftd a) .0 in. toott..o"t ttlbo001 to thla ....-
.tItUe,.' It d..ln<! to It"",. th _"ttuda or .....1..,.& .",,_u
... tbe th data ...,1l1d boo ...1Od to ••tabU." " .uaUt'y eoatrol
p ",,11.ahle to '""ourutu.... of ,""hIlT." IItId ..,bba.. c:oun.. t,n
hdl .
To .c:c:uoplhh tM .boY•• it ...... ...., ...,. t" IlI'H.Utnl .ko .in
"f ""....ruc:U.... wa to 1Ht t ..tlOl .. _11 i "halo.... thit un bl
u.od to .ltlbll1h thl .1.1 0' ""Ie:. Two .~~kol VITI ltudlod. 1) .,,11
.,,1. .. dlt~1D1d by .tond.~ liborltOTJ "lalll'lcitiou ~ dlnlt~
t ......... 11I101 IS • """trol It. i"" 2) "" .rbtt"'...,. l ....h or .ec:U....
lnd."modetlt of ......rld~ "....ltd.e:1<! ... bl the """trol unit.
TIl. td..l .ethod ..f ta......ltl.1; • qUdU, prod"et h to put......
Inlll. _bft- ..t 1'••1'. on • 1..1' (........U) of .k. ptod...,•• 1'''
....1," th d.a... on .a .UtbUell1 h.d.. TIl. p..treat """tr..l.
on the ..th ha»<!. -'.d b. 1''' p t ..... J t.n t .... ••1_
eo...u ..cu 11' • ..0: 1''' laf dl dl..,. f .._ tbe ......It...f thh
dtllllA tut. ~....II1,. "dtbwr ..f the~e _thod. h ,....eUell1 ft..
the pelat ..f ..btdfll "1ub........1....... t ..........bI. "".1' ..r
1'111. aDd .,. ThWl .....,."""'.. _thod _I' boo .tUIll A
,...1IM. cbjecUve ..f thb .tI>:l, ..... the..f ......he d•••nol..U f
""at tbt. e_.....l ld boo.
If... t .....,lfteeU f b and bb w.ed "" • ,...
eat e_ett......1_ which 1 1 the d I I r twa ...1.....
1) the uat In-pbe. U&1.d d_l _ 2) btu..., ....,,~"
d....tty f the .&tft"ul b.1Dl! t ..ted. Dud thl••rudy. botb .. t
th.n tut 1....... t13.ted 1'.. dn_l:D. their .rteet "" p.rnt
c""..tr...,.I"" "uIl.Ir.Utt, IIl><I 1''' .....d re dltr......t ....hod f ot>.dnl""
th... vd..ea. MoIj .... e"".. ld.....U"" 1..... to I'M p'r.eb1m> of
........1nlt In-plaee de...lt, and tile oduelbtll., th.t ..., boo ~t".
' ..et......tudled Il>C:lucled t!le .ft•• t ..f ,.....and pertonoJ.Ds th.....
1'••1', til• • tt..t ..f ...t.rial ..,.,. end Inher...t ...1'01'. I .. the fl.ld 1'."1'
lreut,
S.......1 t ••tmtq.... for "le.U", • _t.un hbo..t....., ~ d., .,,1...
wre l""utlt;.tld. If "_.1'.1"" contr..l u to b. b.e.ed lebor.tory
...1.... the _t relioobl.e re.hnlo... -.1<1 1>e 1''' run ••UOIol leb..·..t ..ry
....,acU.... tut f ..r u ..h aDd ........, fte1d «,"""Ity d"t_tn..U"" but thh














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































rot' tIM ,ubl..,""a uun.l Project 5·1. !t po..ll>h to ....
the ..ec: 3000 foot <:<111 1 .ec: ..tea, .. It oat dlff1c:\lIt to
...,.....la... the ....Una ..." ....al. with the -pata of eoMtruet1oD. 1'111. "'u
dua 1, ,att to the fatt that on rh1. particular p....j ..t. the aubba••
...tutal plated prior to the. tutin. , ........ ilDd thlOra .... little
iot !.., "" COD.Otn><'Uon ~at_t. On the other haM. tilt fldd
n ""n nqutrlOd to eltl thr<>I>Bll 01>1.• _ta..W 1D ON'" to tut tile
'''''JT.,I........ the. otber 11'0. " ....jun. ntll two U<:epU "" 1
....u""'" ..-n 2000 fut I" lena"". a.. Pn>.l_t 1-2, th of tt, tro!
...etoo. ~r. adj~t'" to .. ,1&& of 1000 feet b, '8 ftet 1a orde.. to obtat_
t"" require ....1>.., of tun. 'nI ... a4.lUtlletlt cUd ....t chana_ tM .....,dl
....1_ of ..Udal u ..U,d aDd. therefora, it b 1>a11..-d it dtd not ,Uect
eN ......th. lIDIt .."u on thiol p....J.., ...... 2000 feet by 48 hu ......1t1113
111 • Lar.a.. overall ..,1 tban tbe "tiler aect1oD.. hr, ••'iIl. it u fdt
ther tbJ..o llD_ly dtd not .ert......t' .fhcr the. """ ..all ruuln.
After the """tr01 .,..,U_ vu_ ealect*,. indhlll 1 teet 10u"loDe ....".
"uu1oal,. eelK.,,4 vlthi<> th t..... Tut loutl 1ecUo....... don. in
tM; office. Locet1on of t e.. vee Rth thet eDr ..t ..f tut loceUone e..uJ.d
be .pplied to L<I~ Ueld e tro1 neU..n, l .......d. the n""ib1Utr .. f thoe
._U", ptO&t_ to ell for "."LoU..... ill c ..netnltU01I at1:ledul...
nn "at l .....U""e n ued 1" ..e1:l .. f the t .... eoot".,l ucU.....
• aeulUq 1" fltt,. tUt dua per p""ject. Duj>Uu.. t .... vera pe"-
f ..reed .t .ach l ...ati..n pcovid1n& a t ..t.l ..f 100 iIldlv1duel fleld tuta
fot Meh of EM; .:Ix at_te et\ld1ed. Ttle dln.nce betveen duplic.t. cut
1>01..........c .t .u lnch... DupUe.te ".t. _u ..d. to p.......ue en
"
bitnet.. <iii • _n.- doO<t .uu ....,~_ t ..~ ~..... et
• t"'U,. u- _ x-au.••
'I'bt. "-to! •..,u.. ,~ for '-t" eM """,-",Old.........",....
_Ut" .t ....,~ It... nDIao .",Ueau tMt" b u¢h of t.
~_~ f ....... ,..J_t.
N.U bid £dill ' • I'Hc"w
no. .UIIIUnI .... _ '_t~ lat _ I'ftfonoood ... t:IIooo ...1>-
1""". _ ...101>_ ..ud.at. fol1.oortaK the _""..... He torth til
doe bolt.. Jute~ e-1a.t.. n&lol -....1 (ll). It ek-l'
..~ dIM 1a __, eM ';;.ool loUred _lahl,.
aft.• fs..I ~U-. IlI'y "-tty .. tIoe ..... t ....~
",tu. all ,.. _t -r-cU_ ..&1_.
Ma~ • ...., .....tty of adl ...~ool. _I" cln...1f>1III b,- _
or • fl.U , ,_, ~tt.. cut. A UaLt maJpb (..., " ..u)
Mba .. _t ., dor. n.- _ ~ I , ._tty 111ft.
ft.t..f _ ... ta .... ItO ..,iM _teUJ 'I'U't.dlWqr, ~ ItO .u-
for tIM • .c.ndMtu. of .. __ • ...., d_n, w.1_ f Me" ft.td 'Ht •
.., ..... na,U..... ".,', , ..u. Ub....U , .,.
..... «.. Ia ..-'om1aI lIl1 ...,libr.U_. _ ,.,.lk.U <I_tty
__~_.,r. __ ....... it dIeM Ie ., .t. tIoe .Hi•• ., dot
_...- __• If .. .w. ftrUt..... 0" 1>1 doeM~u... tUN
ftl__ lIoot_f ", ..... fUAl .... '-tty _ u. UCftyht" h.
the•• '.tto.
"'" -.dlof. of caln.....'u.; _ d_n,. ........... ilorM'lUteoI, no.
f1n1: .K. t"- _ .. ., ""'. tIoe b .. -.J cyl1M.....u,. _


























































































































































































































































































































































































































































ill t ..u pufo t'" ..tmal I>.~ tM
p~~ ~ tIMo ,..n.s nab.. tbu t 1.DC tbet tbe _urt.e1 .... U
lte flMl _ted .teu. M 'fttlo lH .......... tlMl flnt otet _
tel pufono ~ .... ..- t ..t. Tbo _1&~n _~ of tM _ta~1a1
_ Mun.u..s '" ay1.DC tIMo _u _10 thee the 'q _ta.-tal
___ t~ _ S/4-1Ddr., 4 10 .l_. "con.,tt...
for __t.-t.o.l~ .... tile Sf4- t.ft _ MuraiaM _
_ tiM to the U.aU '_Ity ..aIM.
r. UUC'U1Jr. _ -nlUUy of ttoo ftell .l_ -.1,..1&. __UrW
f..- _ teat bola _ ....t lIIto the loloo...to.,.,. _ .... waaIwol at.....
asalyata _ parf~. ':lO,..- :rap..-un'N ..-,.la _ tollectaol
tna .."" t ..t 1oc.U.... .I. atamdad _ 01_ asal,..l. aDd • labout...,.,.
C"""P"U.... t .. t vata puto..- DD tlr._ 1.. hi tlr.a laIr.o:rUo.,.,.. 'I1r.a
labot.tot}' _cttoa t ..t...ua ,..fo.- dtna to Un! D 698-MT,
Katbool C.
It I. I_Uut to _tloo tlon • on~ _Ir. ttald", ....100 halJ
hafou .....1.DC tho ,.u"""al loto tlr.a Hatel. Tht OOM to ta ....
tbet tJ.I ,._01 ....n -U .., t ..t .. "Uh tlla t ..u tllat h .....
~ foU- tba _ Hal. procad p......UI.......tfo..tty f..- cr.
to c......
!l>e eoU..:t1oll of uta fon thU tt004,. ..... ~JUbM ....r1Df;
tilt puiod J_ I:!lrMIP I,..t_..,. 19M• .It tll.........Uon of dI.
fi.u t_cm" tbe uta __ cl:l"'kacl :u. tha offic. twa _t of tha
IlOOO;p\Itatt- "'" 1>Ma ...... tha fJ.I.4. n.a 4ata war. th'" pl""lId
__tar pDdl unl.. !'1P1ul uta 1DcJIOIIed _ theaa ,..t4a waft
!a-pl.aet ~ty _ ..Jtt"., "'borato.-,. • .s-tlty "'" opt _
_ lIIt11n _teat, p'" e...t ~t1D1l. proJ""t. t ..t ...-ha'. loc:.t1Oll
_ .....uto~.
fte .U.U..Uu.! &DI01,..u of doe uta .... aua.pl1ahlld ...1"01
ftaIloIlanl _tu PWI' • foc 1) ....traJe of ...due. (harultn
It&llIId~ t.It•• 2) -,-.l.ty of leDe., 3) t ..t ion .....lit}'
of uta _ 4) -.J.Uple .........1011 1,_.
To .",1, the AJf(J'I udI..1qua. dI. uta ..It ..U." two crltarlto.
nnt, tha uta _I' be -...ll, <ItauU>IItlld _ tteDDd.. the...n.aac..
_t 1M '-1_. Il,nc. till _Jo. ••d.able of Jo.t.....t .... p... e....t
_ ..1'...... t ..u .....e pcfol'aol4 _ th1.a nr1lb'" to 4atua1ll. if tt
..u.fi_ tho IJ/Il19 erlt«l••
Ttl 1'''1' 101' ..nallty, til. I:DI.os_Sai........ t ..t for IDD1hI... of
ftt .... _lid•• daKripU", of tilt. t ..t _, IMo f_ 1" _at .taU.U..
boolta. Iluv1ta of th1l -.1ra1l .'-lld thot pa.. e_t ~t1oa .....
llD...uly UlItrlbatlld fo.. aU 1:1:.:: proJ..:u bmuoU..t'" '1' tbl 0.05 1...-..1.
tile 'Datu-Burr 1'_1' (I) fo.. "-1_11''' of ....1.aac.... pcforaeo! Do the
t.. e_trol ...,U..... vJth1Io _ell proJtet. auo.&1U of thU ....t,.1.a
1Jo4Je,ated WI' c"- ftl'U.tJou b 111_' It tbe 0.05 1...1 for ucl>
ptoj""t. IIrri.aI _t tile _ .u ....,.s_ta. tM _hal ..,.. ta1!lul.1'l_
tobl tel' t.
_ •• "'_.NNtt- ,.. aw._ "'1p. A 1M .4) _ ...
... dO. die --.u'" f_t .. UoIlc.aM .., h'la 1.
'1M -.lps. .... :la 'bioI.. 1 _ ,..r- .. _ tiU_r
~tM af -eftl _c:.. tIM. .Un .,roj_U __ Itnt -.1""
tile uil: ,roj_U lorN. I:no tbe ...tc ~tl'Ol ....t~ ... tbe
.." ... ,ufo of~ _c.. n- c..nol _u-a
1J.u....p 1:IoU ..... wr100l rr. _ u _ •
., ....,~ tMM. _ .lff_t -.1_ ........n- af
--
la .cIdltl..... co tH _.,. MKI'I • • _t.d AlIO' perfon.d
"" "t•..t.. ,ro:!Mt co ,roj"" _r1at~ for ••1 ,.-,
lJ._t. To ~lu" tI:d.o •• 'Ktorld .." I_CV pnar.
ft10I ..,I roll ...... u M1.oo 1 ... it. ,..Uo1lll Uo ..~ If
,
tIM aft_t of Wf_. ,nojKU _ • u1p1fkat fatei'.... , tat
.......u do1I daatf~; u... "to. ... _t_ b dte
.u.e-l_ of ~u.
b W-.J.a1., dle of e_u "",,"'.no! t ••e • nutlntca1
"'teu. t'*>I'J f.t • 11__.-,.U.....it., ............ of U.
'''h 1








a • -"'- .r ...,u""t. t ..tt .... u .._
•'. .. ..Uhlll n._t 'fu1&<:•
•• ~ .. Nt I u.._ ...n-u.
_ha._ ...._






T .. ...-.u of n __• __ ,NJert
I ..........f npUc.U _c. ... "'__
..,' .. IOftOt t ...., ," +". .. n ..._t -SU,lo , ....j.." t ... , t, , ,
., + ..., +ott., .. 'n1w.t te ,..ojllet t
.. tc " _ .. doot I_ ....... I... l.. looI_ 'M uta ""Ita,.
e ", .. doo t.et..u.. "'.n. nu to u tM r.e'
un tIoe 1M_ee... "u..,. h ...-l1, -tfteu ot-
t ..... u _ nlat-t.-hl' toe, _ n-Me-t t, of .,.....,...., " _
n.._ t, of _'KU 1'1 or',. ftooI~... F'"'II""- h .u
thac tlou , ... to ...... 1>0 .. ~ rithta , ..UCtI_ ; tt_ ald.,. tM .ITO'I" t ....
no. nlat.l.-asM,~~.t.otT .... fiaW ~at....laool
_1&tlIno _t_u .. ..u .. "-- lalior.tMy ... fieLi
at- -.1 -.1'" ..~ • aleMaN ..npta.ol .iifl' l-.
-..01,..1&~ p........ It. ... U- ,.aJota t.o ..t.ftidDa
_r.e. eftect. .......,act. or ..u t.n- effect .. Mdo &It _
c.t ~ 101~ q,..... ieu. ,........lat.l-. cootflci.cu
.... ncr••l-. 11M &III'".'.u~.
n. • ....ut dl.. I ia:> cl lha .uduIc-.l .-1_ """ .... t1Iot.
ae-IJ ia htndvc:M1 to>~t the 'l'Nd... wiu the t...b1 , ......,.
ar. _ltr1<d .... tile -.I,..ta 01 EM ..-Ita. J\orthor 1t_1. _
el.ar1f1o=aUoio ~ 1:bIM _~. Y111 boo _tMl .. ~Ind.
"
nd.d OD<I-:P<>bt "",,_Labor."......, e--ett.... TuU
to deten!". the.."t- labore""'" <l""i~ f .... _ llab&rlllle "..t.
n>. _I"" n'clm1.... hM~ imHtwtllll !IT .....eal din..,...,.
a&e"d.. _ the ".....tn obutl1*! tr... _ •• nudl_ !>aft Mr.I
flft'Oul>le. III putkular, ufer t. 1:1 _. to 1I'OTk " ..... 1rJ 1938
by •• 11. '1004• ..,." to 11.. Lit&h1 " in Ohio (to), Prca eM. "'"ilIt.....l
worl: typi.",l ""...... of ...1.e.."-4...~t1 ..re "...&loped '<or ...n8 fOlmd
-Il 011.10 (H).
~t tilt. eW<!J. " Ht of typtul ~t1"" to'< Indi....
.alh ..... <tied (rtB,.u 1). ",••• orI"f....era " lop"'" h .. abc,ut"",
.bto. by w. '1'. Sp,""""", of th ladt.... H1J:""'" e-t..ton. '"'" ""~
ara ,1oU..s .... " 'let " .... lty buh nth tOrTe..,..".lt"4 ""U_ If.,.
<I_Ute.. IOn.! IIIOtn.... ·CODt...U ebo t""lun"" ta :.1l1U t ....
A "..._U.... teet ..... ~f...-.l in "be field f ..1t~ AS'l'Il D6"-~ T,
""tho! A. Tl>o dna fTc- ebb tnt ,""ta "lotted .... til. , ..111 of """""a
at><! the "l'l'roJIrlaU tU01I til.... for elMo ...11 "."....1_ "r l"t.,,_
,.01<1"1011. Stat>dnd " U"" tellU ......bo pm-f...- 111 tile loobo,,_"O'n'
d.....1.,. nlu.. obtlltned by ,,1M•• two ..U,od" (t ••• "".-point _ labout.......l
A total of ot1Rhty ~arl:lon....... -ad. terr the th".....I>tr;cad" ,1;<11..,...
.....1". ol tblJl ~u"- ."""-1 th& __ d~ d.n.tU.. ltooo the Udd
"
t_t. aN ... l.U pel 1-. _ th ~"""1... 1AI>onI~
~ (_ rtpr.o 2). trMtt.a --" I'"J_I: :ltollrl'..u,.. do.
..... ft1f.. .... laMntol')' _ ft.U • n,.
'-iU Projoct 1-1, i. 2.' JCf; Inj_t 1-2, i. 4.3 pd'
... ProJ..c 1-3, i. 1.' pd•
..~t bCo u.~ t tM. unau.. b_ tau
.. ~toEy 'ftl.- -.u.c ..,. p1MoI .,. In.... _
4itf.- Mt10 tIM IMU ~_. I:II I:be .1:a4&ri 1Aloonurr
oo:o.pect:lGa ~t. d>e .-.101 ....... fIX eodl pollle "" tH ~t1m>
c_ ""'_ tbe fleU cnt ..ed I" W. .t\ldr 'W 1101: ~1_
r_bI IJMo eo11. Itglu. "*" .Joo-a Cut '_lolI u-.. Mil rill.
110 _I: _ • ..-1.r. 1& Io4b- ...... 4aulUM~~ ....
...taboooI ..,. _u. • __1& tft -" _cloo)101aC:. .u.o. doe
1Uent0'r7 _U ,.t•.- ... ..-:r'IOh fiMT tu_"'" Hili
teft _ ' -U~ "lock .. eM pwoM. ...=..
d W. 4llf~ 111 tNt _boola, h to. ,."""101 ".... -.r'* _UN
d'on _"' ....... .,. "'- _u ... _ ~~ tNt~ 1.It do.
tau e_e 'ridl nnltUit Id&Mr .u- of ...... '-tt)' ta die '.mu_.
11 U _t_ 1a ,~. 2 we 1a _ ..... .nr-.l, 1up dntau..
(__h .... co 12 f) tIld.t" b.e- l:'"".lt. of t .... ~1Dt ..
J.Pont~ ...-paeu tut. !bot.. Lot,.~U_ u. attriktool co
..,.....01" un.. aDd u& not hlt to be nul, 1aoI1e&U.. of d>e ..-lat~
&1l1p t......t.Idy of 1M ""'Gil ~. of a..,. .t-1&tiou
(~ _t_ diu 4.0 pet) J.M.J.ut.! eMt ..s.1.ltft ..W1~ ....., ..c
...... 1....101IlOO1 __ .....t.nu ""MC .. _ .u. ..-laU.. Nt-.
laMntft7 .. 'till _I: ...-lb.
rtpN 2 WO ,bcIn • ~0Il _ tt,. R8Il1U of thia
ol:lldJ a<I r•• obto.1>IR. ill • ea.pclOb...t .... tltftattpU,DCl at PIml...
1IIl1..nlt)' lly L. e. 11'-. (19). lMuJ.u.f Il'enu.' oca47. b ..
0lI 861 ...._u....... of ..... ua.lty .. 4at<o~ f.- ••~.
1Uono~ ~t"'" tHe c.pan4 to rha ftl_ f .... ttl, pout
~u... ~t ,llvIrod that 9Z pU ,,-at .f ella ~1Il.t Y&1 _
wltblD 4.0 pet of tboo labonto')' eunoa ..bo. lanlu 01 uta aM,.
"--.I OIl 80 _n.- ....... 10 peT COlIC .f tM oa.-,obot tllIto. to
be ril:ldll '.0 pet of ell-. 1&bonur, ftl.... U It. hal. bMrl _dltle
to~ won ,....,ar"- 1a tMa at-.dy. U 18 falt tlo,t tt. f'Mll1b
7f tb_ two atlloll .... -U _n do...l, approdMt<o Neb och.....
n. t.I:laaa typlw ..-pact1aa. CIIrOU do ....e -r>f'lt to ..Cftialtl
l>nUc ...t ...... lU.. auodll1& 142 pet. Wb_u c1'lb <fd.......
........u.l. lrI. tllU arudy _ ........ of lb_ llIdtI E)'ptea1 ........,Uoo
t......... Iaco1 W to thb ft\Ol.,., • ~n- ... _','-- peT
"at ....,..,U d.teN1rlall bJ' eliot IadiaDa aDd 0b10 "...-TV. N>
_nae dUr ...". of 0.6' pU"...c... ""au _ olIn.....4, b.d.ic.oHa:g
.... "?I'll'*dal>1OI .1ff........... betwMD nnlU.
",. n.w.u of etd.• at...ty __e that tb, .....f lM fiel4 __
poiDt _t108 u.c 1a j ..cifl.tool uo4 ti>IIt the UHlu ani ~~le
to t_. obtdDe4 1.. CM 1&boratot]". It ,bGald ha ....t.,4 that, for
"'C"", flilld _Jr., ehoo 1D41....... "....,.. ._1 _ended f .... both Ili&h....
..~ ._1t:J _ccria1tl to """' til U-_tict...t. All al_U._
to thta~ 11<0 to aclapt tu Old.. wnu pn 0.6.
"
"
no. ,olJd: _ 11M _ ...s4ooI.... .... _ .. P. 1aIlenIt.H7
tMl. b ... far .. ~u.o. -...1 U = ITT " u tNt it
..,..s~ M1ecU. of tM ,..IIT_' _tnol _ ....... uUo ..U1MoI
u • .,.eUlc _t loutt.. ....,~ of rIWI t_< t
rido .u- tedt!d~ rill b lol ..... '.' ~.,. fit dd.-
The ~t1ttT of tho opauec to ...,,,,,rnal,. -... NU 1IOlattrto
_,_e ... eM Uod.ol. 111 • I'...ooc-ult. to ebe _ or the typ1ea.l
~...u. COIluot eunoH ad th du-..atu. of ~1n.. fir,
.....1£,-. ","uta" _enc .... "tllft~ hi t:hb fhLt~ to.,.
nyu. ....la of tM _terial ... ,...ultle Ud;l .~_ To cloooc:t
_ ft. 0lC7 or t:hb d~ _tW. Mlooet" ...J.. ..... _t ute
doe aNnc..., .. _ 'rI_ at IOS'e.
A touJ. .,1 m of 0-~ 'ubi .... ..... ~...-lUl or
tbU~ _ 91.1 ,... """"" of _ f1.1oI _ lMer.~
_b-.. ....uee.u ItO ... witbb ! I .... eat of udl ot:her wttll ... _dl
_IIllO den.tt.. of ! 0.' ,.. , ..c. ~, ...... ,10: of theM
daU. rid! _ <luW Ita. ioooltcns.. • 1"_' 0' ::t 2 , ... «:;, d..uti...
f ,he _. TlMo C""UlaUOII ' fft.lent 1M tht. ,lot b 1.114'.
""' _I". bdt....U .......11 ' IIllr_t h_ 10IMln,,,,," ...d
1140101 bar... <l.t~tt-.
tile _un" _,...t dau ..... alao u~h" bite iJodt~"-l ft',-
JOId. _ to.,. __aCft. A~.._ --.l,...u _ ,...t.......... ...::h of
~~. It _ .. t cut..,. ..-1& ....... 'Iff*",_ of
IIlI'M'_ dYIO 1.0 ,.. _t _1_ 1Mtu~ __ohOl' ..-nw ...~
"
uta ........t tad""'" _1"iDJ dlUol'*"t ,l'Ojacu. _lI1u
.f tMH aal,_ on. t ... 1-. 'l:ul0 ,.
!be data lII. TobIa' 1DoIlut_ tlwot _ ,"',-:... (1-1) t_
of "patat".,. U MI4 2) IlK cornLaUOCI _IUd..... thfIt ...n
"'1]' .... ill~~ to tho ollMon ._.at1al thfIt boUl ,roj_1" _
_ rator OftKCM lIMo KUtH, of fhld _lAo....... coat..... d.unolaaU....
tIIoI 11011 _ Proj..,.. 1-, It_W.. ~t1Da I .. ,.tt for thol
nlotbol,. _r ccrr t.d aeors 1 _ 2 perf...-d
_U of thOl11" _U chio partied project MId _ l>.-w Mea
......1_ 1A tMI.. -no It I.e lOOt pHo:l.lllc .. 0 .., nidi of ttr.o
t..,t"n (ope......... Ot ,roject) bad tho STUt..t dIKe .... t,,", ..,......&eJ
of tbo ....Illto.
ruu Dry, awl t.b....UOl'7 "-c. 51..... _l)'d.
TIlo flold tl'Ol &dopt'" for tIM o"'b_ letN __
of ....o..Lal l.n& tho 110 _11 .to... CLabon.tory _ .d.... )
to • .",•• ASnI _dty 0698-641, "",thod C. U ..,.. of ..11_
eurfte lII. tIM Ud<l u of ,,",ra..ie,. b.... ""'" .. 4..,. ,Un llIIoI.1,.olo, tt
Ile<._ f'J' to ••ubllih .. cornlatioa k_ laboutory ...bed
'Hl ..s'Uold 4..,. ...1 TIllo co.....1JIt uhlbMd by
,.rfonlq 1oIl 1,. " tut 11.8 f , 1--1
(... rt«un 4).
DoIto in 'i 4 1D4I.eate .....U t c:onooUt...... !>-.t<o_ f"leI mol
W"... tcrq ...1 ItII • co...alatlo.. c fficl,..,t fot tIwt .... 4 _II
.i..- of D.'" and ••taada~ d.-iDei.,., of 0.'5.
r.llla , -.- a ._..,. of co lau.,., " ....ffichoU and ,uMud
dm.U_ t .... tlate ... tala.... f .... til ,roja"u _ f .... th.... dlU......t
"













(l) Ilata 1Ih'_'" .,. PhjoU
(.Ul "'U willi • .n.-U..... ___au. !: _.0
,... ,..t ad""'" h"" _1,..111)
-... of c..n..1aU... 1tM4.d
OlI.....nl...... Codf1d t D..taU""
______---'(~.Ll_ .......•. ._ __~) -"(.~l__
411 1).1ta..,..,..,_..._--
'" ..., 1.4'" .Ul 0.91"" .,,. ,.m" .... .-"-
--......,
h'ojeet O"......aU_ 314M U .... 110. 4 SI... 11'0. 10 U ...._...-..,
'" 1_.968 J-.,n 1-.91'..-o.U 0-0.85 ...1.51
~, " 1l'o.991 Jl,...986 ~ ......0." ...1." ...1.84
1_.977 .".'55 ....961
~, " pl.114 0-1,0& ...1.U
"
.1",... It a _ ..... d",. "'ecoid.... of flold I..U .... t •• f....,U....
of .t.... 11.. _Itl. til. :Lon oh.. 01"- -... IO«'lTate ...-In ._
.1><It -.1lar d.... It 1>...11>1. to e_n a.tettacy ..r <r,Mrlcan
..... Hdd neon! .... u,.t or .bI. 1aIIl...u-.lo ................ d .. d_
-..1,..11.
C i i~ of,. _.., s.M Co.Ubntu. ""'1"11
At elM MUM d lilt. fUU oW,.. it 4od'e4 tNt u.
_ ,..., u.~. _tty _.~ 1t&11....... "" "'"""-
•• of • nMl _U of '-- ....~. note.~ "rteol tr-
ttoe pu............ ., thoo Iodt- Itat. lUa'-7 ,..~ 'Oh1ch
_111m of e:all1>TU.... ek _ t. tIM ..1lIII "_ J... I~f. To
ecep.on t1>lI•• two t..,hDl~. eM " ....tty .......... eelUorated by Nth
_thode .11""-"1 pUt ., u.. IUld .~•
....... on • loU! .f ttdrtr • .,.,rUoril ........nS. dill..,__ ttl
...... <I_it.,. by til. ae _tbod. of 0.6 .,." vu obu1Md. A """1&0101>
., th_ "'-to u It"'I 111 ,..\>1. S. 111 all ""_. eM c:a1tbn.tlOII 1Il
tho .I ... rent... 111 <I_ttl.. elI"a1 to, or III&Iwr tbu, thooo. obuined
b U.. _U. ftwo _ 4111_0 1.2 pct. 'ft>Qoo diff ..
wer. of ..cb • aap1t>odo .bIot tlI.e7 _11IJblto afl..,• ... to a-,t.e•
....tty _. uJ.COI1oot~ ......U.. Uoat u~ _ ..... ..,. .. _
win~ coat........ Oaltllntu. t. tM _Ul u • •.... t.
doe _.U,Wty of lot "."".~ _ .I.... U.d~
..rt ...u. • __ 18 "loW 0Il>uhd u.1nnt".
It 1e _ .. f~ .M <J.u tNt --.1 J'N.letta -.I _ of~....
__~ te~ tMu. • • tor pnoJ_t .tf.t




~ eI ..- _tty .. "'e•• ..,
.,. calUntt.. .. Ilo>J.oI C&lD~"t_ t ' .,
Pnj...t -- __tty" __Ie,,, ---... ... .,. C&1D...~.... Moll C"lnn.~.... -"(a../ft. (lbe./tt.
.<. '.' .... n.' •••... '.' 96.1 n.1 •••... '.' .... n.' ..,... '.' ".. n.1 •••... '.' 95.9 n.1 •••.., • ..., ..., •••.., • .... .... •••.., • ..., n.' ..,... '.' U •• n.1 •.,... '.' U •• n.1 .., •... '.' 95.9 ".2 ..,... '.' 15.9 n .• •.,... '.' n.4 95.4 •••... 3.'.5 n.1 ..., ..,... 3,4.5 9'.' ..., •••.., 3.4.5 15.1 ".1 •••.., ),'.' ".1 U., ..,... '.' 96.1 n.2 •••.., '.' .... ".0 •••.., '.' 15•• 9'.0 •••.., '.' .... ".1 ..,... '.' .... ts.' •••.., '.' .... ts.5 ..,.., 1,2.' .... '5.' •••.., ..' .... K.' •••.., '.' .... n.' ..,.., '.' .... 9'.' ..,.., '.' .... n.' •••.., '.' .... 9'.' •••.., '.' .... 15•• ..,.., '.' .... '5.' •••
.0....... 0..(.. CItd JW cau Cite- c fun
"
,.,. """"_t ,...tie- .... 18 eaoU<tU_ ~i<e 1a
1"1.11". 1.11 eo eo>opoIU per _t _""U"" *l1li I.IIbMatOl'1
_tUoo eMe .=. ._tt,.. 0... _booo of • • ..dtJ 1.11
.-...u, _z.o,.! ....... __Un -.i..,e. _ of ~,.. 'Ill"""
.. t _ ..-ut 1.11 _aU, I R_"""'. _a.«u.
,...jen.
-.. _U~ dolt 1.&IlKnory .1_ ..-1u f. nlaUftl,
_.~ c...u ... "p"",__ b t" fUU ••_1 ....
• _lopood _Old ... ardll ain rian...... no. fto. " .t-. hoe.....
the coc.....l d_ 1>...-. of 1II ,ltdonoiDII thoU d _1~.
CiIInM .&lAt~__ 'ry ._u, t.o .......~ of _renal _~
.... " _ end> ,~ ",,~ _t.rial ._••) -... .....1..... f"" ..u
""1"" ~~. ' .... 1). T • 'l"U tot" KCoIq>llellt. t!loe '"""
U&..- ....~ _._ '" TN_ .... -.u ttl). Cdltlllate:l ._u..
_ .....100 _tbod ""po..d "'. ;h.. (11)....,.......... n14tI , ....
4_lopUC til•• """t...l ...."" ,,"-m 1D Fb<rru 5, 6. aDol 1. _th ell .
"-rlIIIIl eM &1>_t-u 'hetoo of the e.led.........t l ""rTU ..... dr_
~. eboa ....~ ,tolUol h_ d .. lab......,"" ..-..:rt t ..u -.4~
__ MtlMd .. die -"- ltaW eaoU.l .
0. doe .-. -enl __, -w. '"' rl ''''' '_tty ....
• Hoc ,_ , .... MclI t.li...u-l t-,lM. U.u "-try cut'" _
..1 to _u per caot _U_. nn. tec~ f ....
••,..-bot..._ dry d_lt:y t tboo _t...t ""....... __•• tudi.,j,
1) ..aloI.. t.t.,one_ r.... eM ell 1. field "tne ...u, 1) ..1..-
~ t ....~ __ .._ la1looor.t...., .s_ olat&. .. " _ .........
uhe cor-ra.,....,1l.1Ilt to tile tEl.'" I" """".... of 0." 10.1 pud...
"boo 110. 4 ti_ "".....-..I r.... each , ,..,t. 'u " _ ...ti....
..due. ¥ft" "h cal""I..._ ".1n:ll _,opllate _t.. dTY
d.....le,. 'f&1" .
" .......d of It.-a "ecbai.'l_ 1>..U tlul • ...,h of ",,-
"brIM __a t_It_ til. app'''''''''t<oly tM duuttn,U... or
dau. ~. a , .......u .. c:a.partlOll of u lu ad.. enhodl 1
_ 2 "Merlh_ .-.. wtdla I'U;un 9 .h -..ad...... hued ...._t_. 1 ..... 3. The.. data iodlute tllat of tither .. field
al.coo" lY1Ou _hta er val". of .n....ul ~..blIt the
110. 4 d yiltUa ._t tMt ultU.1U.
It _t l>a Dl>1Ald tllat ea.,h of .hfI _ba... aWdl,"" hal ..
ulathal,. 1_ t81llla :la ,,&11>•• of .....,tal 'PUal. tlMo 110. 4 at_.
_ 101 partt..,.].... , t1M data lI_rall,. tell on the flat pont.... of
ttwo _trol "","e. Ie COIItTU. to "hU, if the _t-fiat kf~
t_tool h-.I pltlttM ttoo nu, ~1"" of tM eonuol ""~. the ....
of ......... ,,&1 of .I_tty _ld _ "- qa..U .....U ••
_ ••• Darity of "'~IIOl..
or-. t"'-''1'" I .... dU.ano1al.. __ dTY dty ...... t_
til_tool. TIM ttret ltf dw.. __ thot _ of .. tt _~bt ......
,..,tt... teet ""ldI _ pNWt_l,. "- .1 T. '!M MCOIOl _..-dI
toro.~ __ of ... _ •••=,_ d_Uy _* f .... IIIlCb ...U tnoo
___=te". To U_tJfy tile dlff....t ...U ~ ...._t .. uc!l
-.rr". ~.u. l .......t«y _u... oDd e~lftc.tlo. t ..U __
,.no : _ •.,. _u.Et_ ..,1.. _ t100 re? ) •
"
"
_1U of eM "t-ULe.-ti_ u ou ...... t. 'la1rro 10
..ell u • ,I.., of It.,od.ol 1/..10 __ dry "-ft,..
t8Ol1ut_ .. nc- 10 .... t n ~ ......."w; ,. _r_
...t- '''' 11_1<, MJ._ t _ .~. "tlltlo ..U.__ (~
i ..leo." .. the n""u) un; __ •.,. ...u, .f n." ..,r
~•• 0\00 MO" to rbe ..-1,.10. 'ur ,hlo 10'0' .~. lAt , ..
...... at' MUI_ t. 1M rid , _ d..,. d ln
..I" 1. " ...ed .... lid" _ 1I'l. ~ttotl ••u ....be. tlwl on
labo ..,. d.U. TIl. u tt 0<1 U tho .....u'U.
of '.'0 ft.. each joel.
AI I..te otI ,tou•• 10 11 • II~ .ep 'laa 01.11••
.......1••1 t t~ -.do 10, ~. to UOed e .•• L.t~l.'"
(~l. n. d_ _< k,_ <!M... 4.0•• ... the ..... of doh ••.."
1_ nUdlt.,. t. eloe wO lOt dIU ....._ to ••,"- _11 ._. ""n_
.t-.l_ ....,""1.. tw ..1..,U_ "f tIM It.tu 1Mt...... f .... __ ..11
• ..- to 111 • I _UI of Ul, ._. _or <It_.l_ ..,
...... I.t ".':'''IUt,.
To laCOt""'''U. _ .. 1 le ..U or""... , • d ... ltt,.. t_ ca......
.... r•.- ......,.......UU 1.. t.... eM , ..... t.e.......,., tuu. 010
thl. bl.t•••ach ft.Ld 1••1 VII .""~ t. 011 of tb4 ft~ '011 are-pO
mod ...... t ...t t_"U"" "'" t .....ut..l In~ tb4 .nfOltr1aU t-
4....ttt... 'I".... 11 .-. the tr ..." 4tnrtb.Uono 0' <eIl1
_tUoa ...1nJl tM.. tlt_t.... IIld tIM _¥..tlt _.1 4... f ••
Projott "'3.
It U ob.""""" bo ftpn 11 tbd ...,.... ","",...t ..--u..... b
"~lIft••IIII! ._ cWriAti_ b -U.., for ta *-..1 _ t" _
,obot e..,..,UOG t.u ttIIItn.ted to .... of nl_ flIT tM
..,11 Oa<l lIalf of tboo 1 "".-..1 _ tM 11 ........, .""..."
.'-M .n ~t1oll 1 than 9S pueat. _ •• tM corn.p0D41DC
ftau.. f til" ....-.poi"t e.....et1olll. ~.....ch _ ~,. 2S .....,...t of til.
tuU.
n. _ be_ ""e-. tll_ bR> t,""hnt'PM flIT -,..t11l3 POIrc_t
u.p!Iet1oll _. Ill 011...-..4 for tM otll.., aoo ...",rad. p.....l ...U. It t.
diff1clllt to notu ""I.e" of thu••,.,.......,hH Shu til. _.0' cornet
_ •• 0''''''' _.Iy • e.-pat~ of r- tMlll.t" of ....l.ell lldtt.r
_y ... tlwo tonKt ...1"t1oll. _lOt. it ,,~d !HI rKOS"it-..l thO' til"
.pp......,11 lIuecl OG soU ...-" 1" • lahontotY t ...lmiqu _ b ...t """,,utt...
to ~tJoph ft-.ld "ppl1cat1oa. On ebb \Ioub. it -u "pp.." tMt til., _
of fteH. ~1Ilt eOlOf>&C'Uon tuU """Ll be thtt lIut.., '" 0'1>" ...... t ..."nlq....
for ftd.cl .....
thrllQlb....t tll1a .Ndy ...." e...t c.......,U.OG ... d.taftiDoool t!HI
1Iu1& of dty -.-lty val_. th1& __.....,. .1""., .... to e tN<ltloo
.eIl""""'.. &lid ..h .ebadIl.l. of th1& , .....l..... It ... DOt ,....ll1la U. ..,.
hataeM to tNt til••ubp-&4.. _1.t&1y -,..at n...l ............11.... _.
th....fo....... of _0' IU.. .-JA v... b_ ...-t~bh<I. to _ibla
dtrbl: out of u.. paC..M ...11.
• -"a- Of .....hr. __ t .f. u.. of t-.f. -..d tho
.,C_ -We-. _taC 1••1Mon b7 P1pn 1.2 tot C1>II~
~... pcoj.t&. :ru.. ,lAt .... that _ ot rho pcojoct...r-
C_eM (_ tho _to&.) at _ ..uRn coat_t t- thoB "'C_
wldJAo tI>e aoU .. c... Wrd ,roj..C _ olJabUy _ opt_.
S1olc& u.a I:aoI~ It&ta II1&InoaJ -.at__11, .....,..C_
,... _C eooopKUolI b&u4 COl "'" ~U:,••~ _ -.4. kt-
_ uaOl1to 1DbU1..... 11&1111 botIl _t aM dt7 d 1f.y. It _ tOlillld
that a h1&b&t' _uS.~... af pa " ...t ecepKU atlU1AaoI 1111
d'CY ~1t7 tor tho _ ,roj""to Cutad cky ot opC.... a-n .
.... ?Toj""C ..., ..hbh .... cutad aC " .... opU- ...1ot"u " ....C...t. _
at .. "-1Ey uaOl1t&d 111 app...,.1aotol, tha _ , t ...t .,..,..,t1ool.
~ .. obta1<oad. 1111 dry ...... lEy. 'I:hea. "'" _cool. .....
Ch., -.&atKa... tha ad for t ••c.... tho ...b....... ~It' aftoc
~t"'" it tho _a:<l1 10 Co bo wad 011 11ft d_lty ~_.
to d.tonolM tho d1oCrlloutl.... ot par .....t """"UOIl ....ll1ta.
C_to fot ........uEy ...... u.. 1<>~0""""'1Ial""'"e..t __ p.d<nud.
fo.. 011 ,roj&ll.to. Io au tuM tho ....ta _ t"""" to ba .......au,
,"-t_eM witll f........Il1U of thU -.1,.10 ...'-'0 11> Tal>lo 6 •
.u..o•• t_c to Mtuod......... loUry ot~ b._ ......trol
....,tioM 111~ a ''''.3''''C _ ,...r<nud.. ft. t ..t .......... to d.caatae
t I 'Ey _ tba _ue-......, hat. <0101d1 .._ • ~CUt for: oquaUry
T..... 6
... 0.5---,












.. e-,vuol fro. .!:.!!. ............. _b..., '" obocr..,UOll.
•... t:_Uty .t.au U val.... tr.. ....1_ (3) acud.
_1.01.. of co1_ (1)
"of ...~1....,.. .., n. cho•• 400 Co ita ."Uce'U1C'J' to _11
_100 ell.. w1tb _W 4*11..... of IC__• A d.ro.dl-.l d.....
crt,nOll or diS. cut..,. H 1_ 1a ...fernt. (I). roo. tllle
et..,. theo _100 d.a l..t tau.. •• til. _"*" 01 COIIh'<lJ ....u ••
per proj.., ... 'ftaa..-Ita of tllta t,.l..t .... at- 111 Taltle ,.
IIIId l""luta chloc~..1C'J' of ~ 411 ""tn k_ c_trot
Het....... tor _II ,roj_t. ".. "lent""tt. "f per ...... _U_
f01" the th.........,.-1.. atwllM b .~ lD. "-,,"0 U. ".. ........
pOI' ..Mlt ~t1oe .,.a1ooee .... 011 _Iat _ttt"" tMC -t-
dry " ....tU.. ...-rtI, B-1, 'i. 100.6: S~2. 'i. 96.~, aM S-J••• ".2.
Abo todt............. tl>o. oUDlJat'd 4... tUlol>e r ..... th.....I.nt....el......
It 1a ....COId t!ult l1loo r_o l.n per tnt o_etl.,." ,,"••Ii_ r_..t ~
_codandy U "" " ...1 to 110 ...........t '0.. en tht.. , ....,.,u
ladtcoUIlJl ....bU_I,. v1<lo .,..u.d i.o. ~..,tl"" ......It.. Rd......... to
f1.~... 13 ._ tblot '..,1 1-1 bI t"- h1Jo;h<Oot ."..,.~. ,.... "Kt
_ttt"" aid. that J_t 8-3 had elle 1_1 .und." 4eTUtl....
(....~n ta , c t _o"H",,) 1DdlceU"" ~. ""11 c..-
p.ocUoa t ellle 1Io11 j 1 ~_2 !YJ tho -""ot cOllc l
.. ...td1hlC,"" 1»0 ita 1_0.. _ oor "eDt t .....tU...."" l t atllftdaN
deor1aU .
n 14 a"""" _lath......1711_. f .... tM ttl".. _barad. ~IIKU•
..&ad &p<IClflad .alu. of 100 ,.r ~t coe,attton. "af."eoce eo
etlte tt ". b"Ucat_ tbat _.--t..ul, fUt'!' .... _e .... of the
tuU ,.."fo....... for aach ~Ject f.Uad to _t tHe ..,..,UluU"" •
......ject 5-2 t""luu", tbe _".et COIltrol ntb n ..... " ...t of the tHU
.... ttlt. """Ject f.ll1~ below tM _tHad ••1_.
"'"le 1
• - .05-,- ... d q Sbtb~1c ,...... ~~ "--.I.e,'ml .. m- o.u 9 'SUletic hpet...t. •
Ul '" '" (0) '".., II .un .'" ,.... " .1205 .". ,..., " .~ .". 'M.., II .~ .llO 'M... n . IU5 .,.. ,..., " .1191 .uo 'K
• A«.,c ","",t_~ 01 ""-_ ",...t_ tr "at_. 1" eol_
(4) GC_ ...1_ ill eol_ en
"
'"'" dtattlbudOll of !>'t1" tee c........,tt"" tot; the aubb j .......
bUM t- d"",dtt.. t...,. the "-ODtrot _~...... "te c ""
PiA" U • .u 11>/11... .,....... rt~u l~ ....e ..eu~. ,orr c,",t e.__cHon
y.1 _ " pooocIbll .t"""'anl d..uti"".. n.e u teftt
e...,aeU.... "al ob"IOn_ to I>e ...11 Nl.... 100 " t. A_....
the. ataldo"" dmni""..... 1Iott",d to lo. 1-.-. ..haD wet'1I "loUin-.!
ft_ eM ...bIle..... Ind1e&t1"1l .......... lfono c01l......1 of d .tty __ "btatMol
for the ..,1ok... '"'"' ......_ t01" "loltl ondfonotl:J of <= _ ..eion 1. 1leohabl,.
d... to tbe lath'. "'-1l...tcy of the au""." _terial ift e_boa to
tllat of ella l>,:tadll 1I"11e. 'l3u". 16 .-.. a-ololU ,,1,.._ fcrt tile
...bbu.. dna. It 1& to b.....eM ••1110 the .. all of tile ""a.1I tea.....bowed
d........ ot ~CU"" lua "hOB 100 .........,t.
1'lat...i.ol VuhbUlty
All i_IudOll of ...l>p ..,u .....lut11t'}' .... obtained by ...-.t"1"'l
dIe ......1" of two t}'PH of l>ou.tory un.. ""rfo.- "" _1•• oIIt&1"O<I
d....l.JtfI e<rn.otn><:t101l. Tbetle tutti ..e.... I) laboTatory "_uti",, t ......
follow1Gl1 !'1"K... " .... .,.ctU. 1Jl "'1M 0698-641. Ike""" A, _ Z) labo.....o.,.
ph.Utley ..uta fotl-t1llll deM" eM I.STI'I au""ud .,...tfleaU"". or th-.
_tnt 11....11 lt81t t..,1Ml1q;M dHert_ by I. T. , ... (7). , ... loodk
It,..ol.d llIdt .. pLwttt U..tt chootlr. tHe. t_Itoool tato th 1.b«nory
u.r1Jlll .-1. Uo:iiut_ IMC tbo. 1AIKIc.tory t~dmlct.u .... ..,hl__ •
IlJ.&b II...·...f • .,..........s.~tllCJ' tn h.tn t ..U ...
C_rot1»ll~ ....loped for He" ""'J*Ot .... "lotloool 011 YU..rc 11.
II, _ 19, 1JIdlead_ • wid...... h ..._ II.., d_tU.. for thoo ...U ..
~.... It ted "-" tut .. &It ,,,,u.. to th-. .... of thoo c,ptc&l
,,,. "" rtpr. 1 -uI u~ • Mt of typtc-1
"
..__ ,..., __ ,"joel'" ..0 _ t .... tOl' I : 'tl. c.tnl. nda
-W " ; "AM b • uau 1aIoento., ....lIet·U 1:1000 __ ,""
u .. __t. to • _n.1 ~At..,..
... _i.I: ..,.et of ' • ..U ...-tAIol.1Uy _ 1a901.. ia 1:M
,u·S , ............ tcrr t1leM J..,""ratft7~U- ....te. It _ fdt
doole ~ ...,u.. CM _tft1.a1 rr- elM ,-..1 arM 1a ....ldo tba
,..,u_ .-..I _ ....til _. 'P.n'onotod ........ _tt",uo of ..h _
_ U... ""'""' rot' t:llia MtU1.Ll COIOld loa "'UlAM. n.. .....Uoo 1......1..
1f1tt1 tIdA ...Uac _ ..hat _c...t.al ftl'1OW., 1a .. nlaUnl,. MAll
an. -U ..~. Su "'UUu t. (I..... UU...u-1 JO ,...
...,t.~ rr. t!IoI __ z 'I of _ n,Uo.ato ...~
CMC '"'-1M) ..... _r.s.M rM lillie" ""Joct "1•
•~ 1ebonto.,. _tiea t ..to ..... lM. ,..,or.ool ..~ ot
~ .-.IM (JoMI" .-: I) ... tba ..-loU an .-. ~ :rut. I.
tIIeH MU __ ehu 1.1 ...,l.MtUqr ua aUt b nlAt1""'" -U
or......bow. "" tlMo ' 1" - .... "...dty nl_ lot .._u 14 • aa4 I
... "uU ]6 ... aM.. At ttl. _ U_ tM tMt of CM d",UCato c_n
tAoIlee.u tbat tltuo 101 .-l, .. 001_ dUf._ b ..... '-It}' ftl_
t .... u. .....1M H.1Kt".
he. r..- c.l.Mrltlcau.c. EUU ,.rt-- .. no. ..,lM ..... oIlbo
taUqtM .. tuolol • &1ootI ril2r. tiud.r co..... 'I.. A.\IIIl daMUtcat.t...
011. my Neb, Gal, r-u 51 ..... -U 1JoIll.colU .. 'Iff_c ..U
I:JpI .. WiaM "" tI:I.U~ of cIa.dUe..U_ ~t_. It i.e~_
C"'" .... .-al __U ....I.aIoUU,. ... _t1,h 101 l'ehtlftl, -u




A e-part..... ot _bola 0..., II....Il" ....,
Opt1m- MDl.nltta CuntlODt Val"•• t .... ll'Uptiuu
fl.u $*-,,1... t .... JI'roj.et 1-1
,., --,., Opt_ Mo1eruu '''''''' Pluttdq> ClAHifluU...._.u -''Y ~-, ,-, ,_. ....
()I<:n '" '",,, 118.1 13.1 32.5 "., ,-. (0),,, U9.3 " .• "., "., ,-. ,,,
'" 111.4 14.4 3).' 14.3 ,.. (0)". 115.1 ".. ".. is.' ,-. (0),.. lUI.! ".. U.S 18.4 11.-1-6 (11.5),.. 110.6 ".• 41.6 16.9 11._'_6 (!II
", 113.0 ".• "., "., 11-6 (7)". 119.1 13.3 31.0 11.9 A_6 (I),,, 1.21.2 a.6 21.1 ••• ,-.,,, 112.6 n.G
'" 112.6 17.3 41.3 11.6 1.-7_6 (11),.. 113.5 ".. 37.6 ".. ,1,-6 (9)
~ 10 ... th 1AiIoutol,.~.. ll.... l.ty r ..... t1o<> <>! l~U
l1ait. Ilata .. flpn 10 _ene4 _ ..-!Jol_ t.u.i_ for ..ulltA1&l
IIOU~ _ &rtMr _tudy ........~. ~u of
dI1& -.l,.ta Wi,..tel ..,~ 20, 11. aM 11. n..
f ..... a'- tile n1aU-~Nt • ,laatldt:7 1a4-= aM 1tnU
1Ia1t for _ ...-JMt. s.u __ -.. ..talolli for -=11 ""'_t.
'S; ,,"U. _. ' .". 4_tJ' ft1-. 4_ ..... f""
-" _ .., _,wc1.all tile ~t:1-. _ .-Ita f~ ido _
1Il_..u_.
ftD ..u__~ ........ -. ""UntU,. WDOOtUW ..
s..u.a ", I, C, D... 1:. Tn1A',i u .x~ I~ Uldt _
,1.MUC !jut "'_ for ...... of u... __.
It _ I .... thor; t" ...U III¢JIl (al~ f ... tt,. _u.allt
4Uf. :la 1~ IlJd.t .. ,~..UCItJ' w .....1_) ..... ",-tel
"... ""'DCt ,",_ -ttb ..u ........ I ad C .t_~ .. --,
proj..t. .. 1_ .f • 4ry 4_~t7 n.J.... f tlMo
...11 pDDpIl tlOllcat" tut t.......1_ ..... _1IIDtal, _at t
fn _ at- ...11 ...... ~l-.••f ",o'_t, ..... '* t,,"," ..-lu,
_ dDft.tfleaa:1Da _t .-t....- .. tile _tert.rJ. tTo. tile ~1DeD <I_lty
....to ..-s.tuol,~ ..... DoO ute _ of t ....~ wi.....
"F.,.ktD '=' "-1..,.~ ......... *- <I....a- ,.... _t
tta..
~bta. 0 eof at; ~u.. to ..... ttoo<l~of
.... ..u _ f. ""',_ ...:S. I,. u -u.t dlDt ... 'I •
of tIIoD..u~ s. aM dolt....,. ..... tit., ' ..........
r- _ .. W tit ... ..-.t-. 1'ldD _ tnM _ DIM
Td>l. ,
• I of~ r.:...tt ad 1'lMtidt}'hod..~... f<n hr'" toU~ ~':l'
~~J I
...,~,
n. H ~, ~,
n_ u-u
• n_. .- ,
n ...,. 18 - 30 18 _ 2lI 18 - 21
•
PI~. • - II ,- • 4 - '.!
n_ >0-" a-)9 n - J',
Pl~. ~.5 _ ~.5 ,- U '.5 - 15
"'-, 39 _ SO '9 - SO• ,,- 13-19 l~ ·19
n_ ."• n_. 17 -:6
"
oh• .....-eJ for rho oth... "ubgrM. proj.cu. ,,"U ..arl.Hl1t, ...tusl"t...
tho untoU :ldonUUUUOIl of tho 0011 J:r"""s th., sceut' alo,", tho
proJeot if tho ,....,..r ant.. ",.""U,.. booed d...lf1esd..... is co b•
.,,It.l for t"OU-tlno eontrol. ,,"1. lstur polnt would """"".11,. preel""o th
S1f~t1oa of thf.o t..,!l<WIo. for U.ld _.
n-.. Ird" .u 1,.... ve... Wled to doU..e .""b.......c ...f.ol rl-
uUit,.. All ""c_, """" vall -..d. of d.t. fr_ I'roj.ct 1·1 ...
~1 "",.. pr*f'1ous d.t. lodleootOld tUt ...b_. ".d.UUe, n:o
.1a1la:r f proJ«t to proj""t. Over 100 ._1.. trOD !'roJ.ct 5-1
............lI. .1_ tire_b t of .1 l"clod"'« tho Ito. 4. 110. 40
so>d 110. 200 .1lr'9u. TIl win h""" 011 "b...... 24. Tb10 fl.t;uu
1D<I1c.o.t.. tboot .....t.U_l,. ..1<1 .. r_. h .....In lin cll.luctert.tico
..... olI••ned for tM.. project ....... h plr c...t P".~ fo.. thl oth....
tva ,roJ..,U fo>: th""'l 51.".1 ""."" 011 t 011.-1,. ..leetOld ....pi..
Ir. l.r>ollured 1tl Tlb!e 10 .10l11 rich tM 1 f ProJlct 11-1.
n.o... ".U lDl!1esre tb&t ...urlal nrf.obWe, opradnl.tel,. rhcl
I.. for .11 , jIOC08 .It""""h Proj«t 11-1 c","ut". c lf" .....\>l,. .........tor
101 lb.r t!wl. 200 If.... tball Hoi l'To.lee 2 aM ~-3. It 1.
l.I>pattont eboot _"1bll .ff"",.. of grd.. d "".bllity be "'l'C0IIlf_ by
....c"""t1.ll$ to'" 1t b tho "..te..-t....u"" of ."t'O\>-tn.~~.;;;;1t,. ..al"...
t .. dOltonoWIIlIl tho df.et or uch of th. '''''hld flOCrot'tl u...ol'Md
... tho _all "arfnc•• ..-ltl f .......!thor .. _ud l,..to '"" OIl...
...,. _l,..to of~ -. _1..,.J. Mod.,.. of 0_ ..... f..HelltOld
~ Tabl. 1 .. 2. no.. i.' _I,..,. of ......toDc:•• OIII"'h _ tboo
Tro1fs:t,,- H ~, ~,
'" en en_.
h .• 'H' 5)-7' 6],-79
h." '-" u-n t4.7-)()
h. '" .-u Z.I-I.5 ].],,7.5
--- _._.~
• Ilot., lI.t. t. Tollt. upt__ efte or totd ..t ...td pU.tllll
••,_ ot_
"
p.......,. teebaJq'" 1IOl ttm>lv.. _ hut.. "rimea u .... ch.... bdAA
1) ..U1I1" t ....m. " ..ert.>ca nd 2) 1>__ U·.._t ".rt....,. _".
.. U·..ta_t U d"f1"..s A... patr ., dupl1cna (..1>1 illCM8, .,...t) tt.1d
tU"'.
Th....._ U ..l>I<!Ilt Yarin......,........U nctatloa 1>1 <_tH....
I.... aUtioa to .Utl.... dCltlll tW ""oj..,.. ..-I t. attrlbutOld to tll"u
_iP het..... ' 1) ..tan.al ""r1&bl1Uy. 1) .....tuet.... (<:T C_U""
tachldqae) "arlnl.oG &rid ,) tecbldco1 nubility.
tb& within ....... tan......1&rlc. ""' '"""•••rtabtl1ty d... til
1) tadlll.1<:1_ ..dabillty 2) inher."t ~h''''''' :I.D. eM tlUll it_if
(..1>11 ....... 00: ",,_olllt .,...,..,Uon Caer) " ."n 'flOrlaUUty vtt"'" ....11
tudllfl ar.. _ 4) ""p&eUOll ..."Iability. Sol1 nd..bUlly .llIS
nrtart.... 11> the c_ctl \'1'0<"" ...,...._ eo boo of t... ~hIllC'
t .... tbe crtber tw het" " .....1<1•• :1.... tbe el.... , .........cy of t"" "..1". "t
Ua"a. -.... eM...1IouI4 lI"t b.. tlltftllr.te<I .. aayll13 ttl." t""..
'acc""a Un to. llt"",,,.,, In the .....1,..1&. TIll. Iud.. to "hot ......tI.... that
til. _jor pan "f u.. within ctutan d ..on~ U ... b nU'lbut.,b1. eo
"uUn« Ot t-.:JMlold.al. un-ca wUh n eypa _ u.p.cU ubUtt,.
."... .....uu",t1.llll: I. _ p.rt:. till. t .... b "-tutur d.dll te4 ..
"replic.u _U.....'I"1G>c.".
" __ ......t,..b .t ur1.mlc.... ..- t" tut f"" equal ..... ",
.... c.t ....,..,U.... 10._ projecte. TIll.... dOll..... t"- 10Mb til."
all CG!IU..,_. _._~ lOUud. rM _ r_r:tG. .,eclfwU.. n4
tbIIOI -.loI (__ LIM! ....u.t~1 ..ta....tId~1' r.-lte. .. "'.,.tlo ....
_ted ror t .... uta _ lila ft1ua .... to _t t_ llypOt of oqu.>l
_ <oith rIM; r-.1I1_t tMt the ~,...t"'" "f ""l""1 __ nj_ted.
wal.... ~t.II Clf u... ~,._ ...lING 1lJ' bblu A-1 A_I
CIt til. AppeIldh. Uoolle.re4 • dpifieeat dU,...... be_ ....
CIt .... _t ~.U_ Q1.CIt'" I..., MCh preJ...t CIt tM 95:1: 1lCe:~taeCl
'->.
J. .., J.llm _ pcdonoo4 t .... tM hU ClI _h 1IlIIl..u...1
'RJ.t ('DIlot. J.-' ...d J." of u.. "-<11>1), In au c:a.... thCI
ftrtal>u bn_ u .._t. nth1A • pnjMt _ fouod to H .!pit!-
cat 1Ddluc.1Jlll • r tIIt>: 10....1<4_ CIt ht. ... t*E..u..I, 0.. tbot _u of
t ......MalU, tt d.u.t c:b&t uc:b pRj.t .boul.d !HI 41Y1de.t b~
til. _1<: <:CIat.,.,1 ttGu r.... tu:n:""~ .tu<Iy Clr w ".~. 1_1_.
lf1tlolJl "'ojMt , ...UbilitJ'
kc:h ,..jMt "u -...1",,_ ...1.... --.,. AIiO\' for thol louie: tro1
_ttGu "lt11b ..-.Jo ...", tM t><o_ ttu........t "...taoc:. t_ 1JMd.•
......1.... u 1IlIIIutll4 1.11 T.h1e A-5 .how tbn tt.. 10._ tT.._t ria1leu
.....1114 widal, f ..__ c:oottol ...,U"" to ell t witht 11_ ,roj .......
"'nil..... the ......u..:....... 1.11 S-..Ill. _11 for "'he ~ I .. coapr.n-,
to u.. euIls:rlldllll. nw.••utl0:>0 hn1Jl& ...U hee-_ tt.._ ..t ".~•
..... .... 1IlIIluU... of _110.. _e...I"". e-...n1,. _if".. e.e-pIlcU ..
til 1IlIItu............. tM .............1 ••t~ heft Loq. bea.... tt d ...e .
'11;_ U _ 26 tJ>dIuU tboo llCe-.l pa.. u.ot ~cU &I....
f .... ...,10 .....Uc: tut .. WIll1 ........... -.1.... for uc:lI COI:ltt01 .lIo<:t1oll
10.. ,......e ..f j 1-5 .... »-5. 1t til obu","" thllt ..u. .....l.Ilt1ollll
.... , ... c:.t~U """un'" """ ~th,,1, Ilbftt 1_thll of .......,.
__b1l, for tM ,...... ILo. ilH. 0. -.p1tu11 t tbt. ""rtau.....
I.e .... ..... to ....,. "- _U til _t1alo """ ...s- t ....tne,
..
T~1a W &1_ 'n _ ... ,.__'iooI ..to...... t .... -.do
~1 ••u. ., U;a l:k-. ....".... ,....j-e:tI .. -'- doe _bon
., -nallWqo rr- _u- ,. _Cu.. ..d. _Itoe' IOftKC _
-.tct.&1 -uu.. __ ~J" , nl. f ... u.s.. wrtut__ ao
•• ... fa dol touo.laI ..u~.
-.un.! ""'" I:Iftltt
..._&1 .ff.c:t D6t1c:........ u.. 1&0'110 dUf_ to ..do lila
Me _n.- c_ .... e_ rilllt" .,artaHo _ ...... ee.part eM
rw pa. u II ,MonU 1A ._nl. lot poo..tlt~. ,he ort,bu 1...0:-
_ tOT tlMo nlJkalI ..........nood U ". -.:" -Un thaa ,10M"
..~.. fot tt,. olO1>Jrtol... f7rl.c:&llr chi.. "...~ t-. for eM
l' ...... _~t.el7 .,~ too _ ....iau.l' 14 tor the ......d ..
(TAl.. 4.): ~).0wW~ o1tMu f l1pr'M 15 .. 26 ... u...,.., c:_c
........u.. -rtau- kt:. IMJ~ c_e leutu.. tOT ...... -ar...
... aJ" eo ~ t 1M1ut"" 10 U- ...,.~__" tn ...,lleato "......
~Ut.. _ f .
.....tJ. bet.oro f~t to doe _ of tlMo .Ufu.<:o ..._
.........~ ,--.lU. P1nt, uttt.eoJty 18 .-nUl' ..-t....d
"""'" ,.rlorahil tlMo t.-plMoo ....Ity tNt tbdf. t. _t t.~ 'boo
............. 111 tl\U at""" _ 'utM aI..n .. pert" of ta. 11M ala,.""
fr_ bltlal ee.j>KUen -.d '"nforoo, _ dry!.. out of lila ...~IOd.
occu:n:". 'I'M.. 4ryiq oat .......IrK til eu _neW 10K."", fttJ' lie'"
.....'10 ~ U•• dliUeltl', of perf_... eM IOADII_ i_tt,. 'HC.
oa _ or til" ....."'"'- ,--.11,. _,......utu,. de...
~,u. u.r.tou ~ _uc.ro ,..._.. 'lllhtltllo ill.....
• ....t7 MJ.. lID h '-I n1ft.1-.l, _U,. "'- ••__Wf~ kt •
"npl1qt* t-,1KOI "-it)' tM~ &r .ot,.. 'n _ 4.1 pet .........
dIU Yd_ III Ii ' to )., ,.., fa\" tta. "e...l , ., t'-e
-.t- ., ,r-j-'llJ to 11_ la blot. u.
Pnjee, 1-2 ........nt.o:~rl, IUP ....."'1. IIUfm:_. "'~e...
ftpllc&t. r_g (4." pet); t~ ..... UUih!:IOd to tb ti,q. ,¥'OP<'rU"",
01 ._ lulU t'-> ••e. " .1__unol 1Ih1,c" I.Il ~ ta.creo.Hol tN
«tflcoa1cy 01 ""'''UlJ t:lMo ... _ tnt.
A ..... _D~ r-~ I_till to~ ridlb --.... ,... tIMt
I'I I. t. tIIoo fKe door dlU tlOft 1_'''''.u 'idol _bil_n-.
JIlt u.. Mlbtr_ t:ha lac1lOd_ 1IodI U. ..... CGOl' llJ ~t .-
fl.u _1M: "",",,"Uo. t ..t "ere.. tba .""10 CUtlQa 1rfOln<\ ....1,
eM ..... _ t ..e. 11Lb 411f_. -U nMolt la. lar:Iu _~.
e..t:. 'ft _ ~__ to :t.q..- _ !oJ, .. _COO' "'"'--_
-au....
.u.o. if it ..... .. ' ..bolt ftrtaUou 111 HU tnoe _ aUt _r
nlut..l, -U .~. cb40 _ ' tlldtr ,f UoII '''''FU. 1>0~
t. tlHo ItUlIbQ.. _U Iud t. Ill"'... vleU" t""_'1 .."'_.,. n.!.
'Ktole .f ..u "-s_tJ' ..uo hq _ WI thok~ u ..._t
..-. AlM, tIM< .-.raJ. _aon of t.IMo ul.alol t.-l.. _ .. _ ..
• f_. tIM. l' • _h.-n..a __ .,::10~ ..rt.IIok a.. EM 8Ulo&.....
...u. tU,' ;-.it)' oL _u.-l&1~ tM ,nljKt PN"'U" tu •
_ra -U ..--...tt- e.-dtt .
... ,nowi_ly i,,41ut" ebol lopwl....11..- ..en IIlrt." 1""0 tift
_Ie~ .....N4J of pIlr _nt ~t1.... l>eMd oa I:ll. ooll
~ __e. TN'" 1.-7~. tM foot ) ., oc ••0. af t_
tl... ..u _ fH 1'nj-=t S-1 , tile CIKT'" ..............
,...., _ ~tS- In _. C'»uU tII.......e.- ftW ill f'ftjKc.
"
'hobl. 11
Averllll;& IIUfer....," llot_ raDII
CoDe o.a.lt, 'rene for R...U.eee Te.n
&Y...... Differen.e R~'"










top_, _nat ,u .,.t .,_UOD "...."" In. 9U for SOU •
to 1031 for IoU I. Li~., n...,... d..,. _Iry ftl..........._
t.- m.6 pef for hl1 " to 101.7 pd '0... loll I. "... 4&~
Wl.u.t<o that lltU<o dltflcu1t}' ... _cend III obU11l1.ll1 100 per
c..t _KU_ fO'r tho low <I_it,. ooih blOt that .. __4._ dry
_it}' ~a4 u.. pu _t ~ts.-hftl acllillftd dea...... "
pooodl>lo """,,1...1001 f ... elli.. ~. "'" tbolt ... onoa_ ..&1 of ...~
_it, (Tep'C_U.., .. 1_ ...... Ity 0..11) 'or ...-,.uUO':> t t~l IUJ
hn- beMI _",UOMI to _ ...0.. _t.......... ' ...jlCe whld> 1IOIl1.
"arttAU,. __t lor eM • ..,....... 1A pu ent ....,..,UOIl _hb ...
lAcr.... 1a .,nw· <I_lty. t'tlU. ~".............. IHo .......taiDM vU:h
cortalnty.
I.. aaalra1rll ucb ,rojKt 11041n.d-u,....bdlat eta of hilt.
per _t~u.... for eoih h&'tbI: .. ~ MT'_ .....lty ftl,.. taIl.
for u.. ...u. lrrWlft4 OD ProJ..,u 1-1 mol 5-2. _"',", Proj_ 1-3
tl>e _"lao obulDOo4 .. ."tmdM.tal, tho __ to......t.. ,rta...,. ILo
If"UlHl 1.....1_. &l~ th-r _rt_ til Mrl ....1..,. ""'"...uhrinl....
.... ~,..1a of C,,", t-oo ...U en>- (I ""'" c:> thee _u _c""'" 011
.u tbru pftl.lKto .-... tbn .pp~te1,.__ ""... c_t _"loa
.. achl""" fOl" thee. IlOilo .....roll... of proj """tnetor.
"~ of lIee-a UN_to """ nthin _ n-.u tu..
for Proj,""t 1-) tor tbo odl1M1 2000 1_ _ rrol f,oq _ with
t:r. ft~ ol>ut.a.l '"- HU typ<o _ "'M u _ bu for c_n..oa.
!hh t. 1Ob_ ", TlObloo 12. _Ie. of ..._ tue. ftrtm>ca for: II01l typ<o
....tlou wit"1" • ,r<>Jee:t .- tM __ wid. ftrlllU"" ......t_ .. ""'"
...t ........s ....... tM nlbUn..., 2000 toot ~""t....l .OOCU01I, 1_1o=aU...
Uttloo t11ft_ 1a pnd_l.ooI of _ hill t-.-.
• e-;..r""" of , ••~_ t ...
Dot"" • C....to•• S!.so en....l ....01 ' SO.. I ....
...... ... !IooU C\••• ""_
0) no••~ GO 1011 CLa••lflc.tl...
C.~• ....f~.l t. tklO .~
at>J CO<TH,,,•••lb. C._ Ila_
Oculty Val...
•
'.' 11,06 l.U ,., '.M 1.70
>., • . n .,. ••• •••
~" >.- J,39 ll·l~ w._ lot.
u·u It." ',17 ,~. 7.67 ,.-
17,19 n.,. ...] 41-)(1 • ••• )(1
16.II,:rG 7.0~ n." n·n !J.n >.W
~-
n,n." 11.91 7.}7 }t-" • U."
tJ,n,U-JJ n." I.H ~. .... n.lI
}J-l'
n,n,H.U 16.01 9.27 u_ ..,~ 1,75
."U
Z6.U,JO U.U u.n -- '.f) U .•]
"Un ......j..,. n.19 a.81 IIilU.... PreJ... '.0' n."
••
" .Nofy '" tIotll n ..._ 9lIrUM;" wtdch Ie , .......U, _ U41utla
~f .,.....~ 'ftrl ~ ,1.. ,"",,",""n. t.u..,.~ • ......U" .. '--••~
, ••• the --e;ui~ .f ..,.....tor .arla:.<. -.I it. rllhtl~t, ~ riot -,-~
" ...1.......loa......,. All _.h.U... of .... vlthilO " 1&I>u U.- f", t:'
...b"... ,roj 1 .'-.. ch.t .ht. "al". '.u...'" ~ L1....bl,. ...boo
U,UDIII , ...., _ .......:!. Th... U • • hie ..110 "111."-'" f'l" t1>e ft,o'
,....j.U u_t_ .. t...,.n t .... tho 10.. Oft••utK lDdhoU"$ llo.. _
........tot. ,'18M n-c.o I.......f ..... _ tlMt rUld tu••Hl.. re lu
b__.. _teu•• ( 'r.lIte A->. no.~_ .f .IoU olo U_
11M t. tIM< bet lUI" II'1tU I&.ee t.-.. doe. u_ Uoc .._1 ..
-".. d "",U to~ ,t_ 1 1 .f ~t1t,. al .
The .bo'o u U.uU. fel" the ...hrun .It_It''
tboo ........ t fg tM 1 j..,.. un,"" .... _1.11er tN. <we fo...ho
fir•• GO••~t.. (I.. '1.101. ~.~. It t. notod .hat the II••• ~"oJ.tt
.... to••ed .ft _ lod of tboa ,,~ .1~... f ..... '10.1 ...,.ttl...
........ tho Lpt , ,.., clOd It U.. u_ ., ft•• l _ttl... The
lI.bhMt blt."'••nor t oleet '·2 Id' :.... ".fti.,...t,
1""lut_ .. Nt. ••••f _tulal I .....Id It HfU....lt t.
oerl'....M to-.~ <I_I,.. toost. 1'h;;.., <lIn teo ..U dI.oC>lCtr.IoU_ •
.... th. _ or <lryt.., tlIot ~ .lac. Hf " rt'lllJl t.u. ~ flit
to -..-t fcrr tlooo f..,. tluot _roe- ........t bM tlttl••Ifeet ... tM
c-.lto "ta'-- th ......c..,...
T.bl. 1,-. "' II t1'wl vltM......._t ....t ....C<Il ..... foT th< '111
lWOJ •••• In'uu!A.tool 1..·oUn d..... !>oi. t .... I.. MWl.1 ""....tot t_.
o,u- , .. 6 pa1.. - t_t.... Proj..,t. "1. 5--2. aU ...,.
h _... .... Uod • 1OidolA ...-f__ for tkb t_
, ••• _' 'I,."... It.. ( .....u b 1Ib2do , ..j-et<> _. t ...t")
.....,1daiI _ 1, t ef ~. It ~ eo ' itUC
Illb tlf'C'MR -s--~ ... f&-ll ......, _ t ..tbt; ut_...
_ =:4lUb11 _ c.JA ,nOotol, ~. _.1, nu.nbooI fe.. udt.
_eton if ..rUcdaI daU u._r... I, •••• d11e ta. ~~
_.oerU, be h. ' t .. _tute1 t77* ... til. t"'U~ .t tile
tt.e ef tutbl&.
A _arl_ of .~ to.- .._luted v!d1 Off.,...t r- of
.,.....-. .......t ...... the _ ,roj=t W.t.uted thut c~l*JI ,.r_Dal
-U ~4e • 4Ufu~. 1JI ..-..In e1~ thoo _tul.e.1 W. rd.tint,
_tnt (.. hIl1e ......). '!booM f.u, IU..cret. tlo. ~_. of
tnJela& c""",*,,_t fau "1'1 ' .. eMt doer ill )lUI'fere eM~ ...lq
"'* _ f.' ' .... ebe...,. -.JthiI U ,..,.01. te .....,,_e. eM ec:e-1
.....tlJlf ....u.ce ===01" ..UI> ....u -n.
A1~ it __1111. te _Ip """' ef tU -nett. .hlOC" ...
doe ftrtUlee of ft&l4 ,.._1. MU ....1eIIWe,o. e..uec tIooe
_te-U.. JWC•• It.eeU ..... ,,"nll .....t.et.. __14 too l>e
1'_ 10 _..,.. bioi....,. of t!l1e e.e l>e .-. '" --.1.1.01 elou da...
foe No ,.tUculer ,rej"'to .,., 10-1 (Wer to datA 1JI r..'l. A-5).
n.e.. ,tojen. "* cboe.. $I tl>e7 , .._t tll .t_to •..."led ••
flll\ll_re, .u of tbe to...... _, ",.,_t ,.fo..-.l br
• 11_ t_ of tMu.. ,.. , 1. """".,. .IUl tllet ....d1 tiro•
..ltlo.1e u.... _' -.- lout M teM: I rt_ .._ ....1_
.....1' r- _lee .. _lee. """ ... _1a1&1 tloU 1M.lutee LIoM
"
·.rUbUlty -.t.U ...........tuW _utor .U_e. u. 1Ia14
........ t__un. ru tM I~ _e n&1l_ tut ....
..U JI-Mlf t- upl, _rUiot.. __ Io!" ~tt_ nrl-
..tte. .....dl... of c.M .............. 1Inc>t"" 1.0 c.M t_t.t.t.""" ._ut eoM:l..l .. _nLi..~ u.. ...ciUUlqr to
m.e c.M r..t ......l.ac__ • _ ,...not,. _ ....u•. ""'. 1A-
_la __ t ... ~,.. ..... _ 11 r1aIIU1.,.. 'fhc .....1-
..UUy t. nUalu U da aI_U lJr'OMell.e.. I....U~.t1..
eMe U 1.0 of • ""1.......1 tvn.
~tUdw.::. tflr a 8tc:ri<Crico:ll t;\o<lHtr Cllro_t f'Alv'-
On. flf eM fine f..,eon to u,... lcIar 0 .... l.IlI \If _troJ
proc,"""ru to to d liI. tlla ajl,copru lu or ~oa..ol HU1"" to ...
.-...I. On. e...""tq 'rltri....t,. 'U _ t& tM. ,.,..r -'.d to
u_ u.. "oj.... tato ..t1_ eN Ma1.& or _il t,.,... .. 1.
_ "'14'"" tba. thla t.ectuo.,..· _ <:-.lDd_ to n<lU __ .0
eM dttn"ul.,. h-h... ta u.ufy~ 11... _dIou _ ......"
-tot ... e.......u..ab u.. _ ..I ..U_ eM _1a .f • ..,·a
.........t. of • ,..,u..1ac &J-. 1...._ or ). _'.
tt ........ _ of t.U ",r day ta a..Ul&' elM r of ••u
, •• -.Ie of I_d. oI>n_1,. -t.~ ... .,.... .f e et..
1c 1 11_ u.t tlla _. 4..1...1. _t:hooI _14 to ....loU."
• fu,"" 1 " (or 1_' of Muclal foc tlla .Ollt ... l 1...... Tlr.h
••_ .11_ aq,....1 u01 or tb. d_t h __HOG co ...ti... tb.... '
t ..."d.,. Mr. IIIlJf...-.l.., &1_ .bI .,..
11111:. it l.a u.l.a co ft1IM tlla e...... _ of ,....,....
__ to- fwo • 11- 1 _UN _ .. Wtatu of ......
_14 lnoI, 1. -....f "'"" ~ eo .
...... _1.& r......... III '.u. _ loaM .....I&to- .f .,...tUJ ..
"
th" ...." of th" ._le. 1'0 .cc""'l'll.h thb .. "n><>thuill t ..t ....
""ed to .ut for otqll&l ....... !>fttwMn .. Itven __I.- ,,1•• ..,. til_ totd
popu.1aU01l. "'''''. the uull bypothala t ..t'" .... 11<>, u" Ib .....""
tbe d ••"""•• hypo_h...... A, u "- l'o \/hen u ~ ann••• of 1\ ob..,rvul.o"•
... 110 .. en. _" of tile pop"t.u...,. If d ..~ hypothuill la r.c"epte<l.
tl:<ul. tho ...... of tb. ~_ph 1& ..1d to equ.u tho nile of tIM. P'll"'l.U.....
I" ""d~t to pur... Uue hypatho:de nct. it h 11K .., to ....1>11.11
.&1_ (0' .......tal " ...alolu. n ........ tbe p~b.bll1t7 erroU " K4 a.
an ..U,.ue of the t~ eteaur4 devto:.tlon or _tUllce end tlto .U.....l>1e
differ_... batwUIl tbe ,,_Ie ee.tu> o:n' til. tr"., "","leU... _0 th.t ~n
be tole.e.o<I vlthoot d"Uttl"". t!l1a 1a.n nlu ... 'ueted '" the .,.abo! d.
ThUll, two of tb. fint yad.blote ...cblbhed "".e ett.,tlln« ""d
uje.tl"" I........ nu h ... p,.....l...U .. p."b.bllU1 of reje<:U.... tit "ll-"
tOtUltrucUoo (II error) aftd .. p....iII..bi. probablU.,. of ..,.,.,p""u of "bad"
c ..... trutUoa (I error) ....... be nletted. Due to tho. ....t".. of th... "ITOT'O,
"""fUeUnz ..l.ctIII e.,...,untlll d.....1..... to h ...d n. bou"" tD occur.
TIl...lh.. , "r cODtrut".. , 10 tbe ¢e•• of bi3hva,........1.1 .....t II t .. w ..... ,.
_11 m>d woulcl IllI"" B "D ck a u1.U...,I,. hilh ..Ill.... Oa t!>e .. t!>n 1>ao<l
lM b""n, In thl. uu t St.t. HlB"""" C--.t..t"", """,1.1 eEp""••ho;
"l'P""" d..l ....
Oa tile h.r. of tM .1>01'., ..."" B It.....1JI or .0' r••rH.....U,.
cb"'ftl fn p ..q, of d......tnJog ttl. roquiud 10 of eon ol tut•.
file.. ".J....... t t1l<tt 51 ot .h tt.e .........0 <I.chl ,. b<t u.d •
• _ ..<11,.. <h. ac<<tpu,ne. or 9"". ,,""'lit)' ecm.t"""U"n _ th. tejecd.... of
a.U.faetory qudl.,. ....rt.l.
.-1... U OIIloldo It b ckdnbh .0 4u-..:t • dlfht_ I>e_ t"" ,...1..
-... o=d tb.. po,uleUoa .....) e.....l«t&':l. To .,.,..n.,....4 ...hll p..-nt
cone••uctl.... apatlflc-tlona for aUb••ad .. aod ..uLb••~ t~.e'loo tha d•• t ••J
tnoe ,..""ladoo ......... t ...... to ba 100 ,.... ea. tc~..,.i.oG. TaU
_u. n.t.. if t!M ltnoot_t.. of _1 _ " eccaot..... t_
the .....,.,..1 _.100 to~ ...~ • , .... _ .. of 100 ,... u.t
bo'b tloa .:IllArada _ .W>I>l.•• oJ_t.. 01:1 d,l. bu" tt,. ""...b..ta
.u... UIU tl ,},.. a_1o _ ....... '5 ,.... c."t ",...,..",tl" (,...,.
_ of loot u... d a&t.o flf ~t:) it t. _ HatuUwlr _.tlll.. ~o
Meect doe 41ff....... hC"M • du.t~LoD lInl.. thU _ aM tboa
dl...I~l.-~..U ...h ..... _Lan- _ 100 ..... e••
_r 1>& to 1trl.1cal for ••_. nil... rll;ld _ ..... thn fOt
th -J ...., 1 04 vlL1ol1 ,1&eaoI a .I.o;hct ennol ..
th ...- ..-.etl.- Ind. 'I'1ll_ rn dor n r ... 'M "'"U._
of th- 1..01 of e~tloo ~.tal ~t~, t. ~uI'" tet 1~t.
TIl. lu.....ub1o to be ....blh"-4 1" til.....Ill,-I lbe .ulun
•d.....lHol .IIa vl,hl0 tun...., ••rl.,..oo Co ) I. nl>onl1,
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_lMn: (II) of rute hqdn<l .u 2000 ft. Control Section 'to
I"" ........ C1'o." Ln.1 lOr Oualtt)'
s..bl~M~ •
(II .. a_ ." d .. 7)
trol,."
• 8_1 • $-' 5_1sooou.... • , • • , • • , ", 6.92 "" " .... 1.55 , ,... "'. ,, 1.61 ." " ,... .... , 3.26 2.U ,, 1.41 ... .. ,." ... " 6.6' ".. n• 3,1" '.n , 2.36 ,... , 2.37 ,... ,, 4.13 I." • 6.21 l,U n 6.80 l.O} n
• ,... l.1t " 6.51 1.01 " 4.44 "" •, ,... 1.21 • 5.96 1.11 " 3.59 1.'5 ,• ,... >.H • .... .." " 6,01 1.15 "• 2.19 2.31 , ,... I.n • 3.48 2.01 ,
" ,... 2.U , ,... 1.20 " 4.79 1.4' ,
II '.n 1.61 •
IDOl"'
rr"}"t 5.35 1.31 • 5.16 1.21 • '.55 .... ,




_Ca) or ~.t. 1eq.1~ t .. 2000 ft. CGntt'Ol keUon
To l~~•• Ct... Quallt,
!IbN•.,
(.... B ...O, d .. 4)
1,,'
'I;}ect
i"i•hc:u.... • • • • • • • • •_..__.._. _..._ ..._- _.__._-
, 2.91 loll • .... .n " 2.21 1.11 •, 1.U ,... , 4. J6 .M " l.O' 1.31 •, ,." 1.7' • ,." .." • ,." 2.60 ,
• '.2' 1.22 " ,... l.n • 2. " 1.4' •, '.81 1.05 U 2." loU • 2.14 1.11 ,
• 4.14 ." " ,." 1.U U I. ]1 ,."
,
, 2." I.U • '.15 .... U 2.14 1.11 ,
• '.n ,.u , '.33 1.2(1 " 2.29 1,7. •
• ,." 1.'5 • 2.42 1.65 • 2.26 I.n •
" ,.n 1.05 u 2.31 1.13 • ..n 2."
,
U '.n 2.26 ,
faU..
'.10 l.n • 1,21 1.15 •P;oject ,.n 1.21 "
.... 9,0 ; .. t.S ; ..
"
or die Wt..t4u1 ....U ..... 1M1uUw: thn thlt "'-n of CIOU•
...."..tNoS .. t.lo,_.t of dM fig .f 1M _t"l ueu.o.. ('H-
r."'I.. u .... ~l. .l f'dt.Mt '--Upct.. or tIl1II ,II. .....
-.Ie lor _,"", .. r,pJ.al.~ .-bIU ,rojllCt .... ac~U.. the
.....uac. r~ _u.. ce _u.o. _l'n1&tbl tM _I' Clf tIMU
t...,s........... __-n.-.:_ tIL lM 50 h1M I_do .f ,..at...
t.oo1U of Ubi lMtc.n.. l1loot tbe -.. of eMU 1e .of ,.Ilhn of doJ
1qUo of _.tNl oen1oll. n- 4&U .,.. __ b Tuh U.
no. ol.pUu- of tlda nnlt b Wl t... .. oUtllClul oUO<!.·
l"'Ut. ud..~ -.no1q • ....uty <>1 ..-_u-. .,.. ... ......
ntll..... tHto ..d ..... ...... lM _U,.. ,no.l""l ..., .. luU ,..do.-
b __ of " Hrt_ of eoac:r<Il ....do.... ILo l~ -.-...
'IItIrM "f ~u_ f .... the ""Uro ,UJlICl _ t ~17 t l Oft:
_U.......u ..... ritbi» tlr.l..o uurlO ' ....1..,0. """". ~ -.:IiOJ'~
M -u ~ -..1Idt~ of __t ._~ ohDML:I !No >IHd to i ........
..m.f_ prrf_ of tJwI fI...w~ed ~H~.
TablA. 16 , _.., of _..tap ...10.. of .. fot tho
41tf.....1 PNJact. 1> OIl 41ffer t -.I.... of d and ...Uo..... _t:!.at_
r"" _ 1oI41.u....l _t1o>l. ILoIe tllll to thl.. UbL. it to p"..111.10 to
• .Jo...e __tal .Ut......t '0'&1_ for tel.~ "'_~ u. • rid.!
,nole_ .., ota:tu1eal •.-,..:U... " ...,1. n.. foU""'-"I ,11.t_lo~ pe.TU....
1O _nl of u.o o.1'c",",U elloUoo tell Ita .. __ •
U it _ .....t~ ..... C<>IOOI"~U" .... to ..... t .oJoaT '"""
• $' .... ..-u7 (_ .. ,..1M). .Il_ Ii tOOto fOT t_ nloa Old J
...... 1M """" ••,._ -u 100 toop1rod ...... 1__ t19••

S--I'J' ., T_U __1.... f ... tooclo ......j ...t




1-2: 0 • l'
1-,: ... 12
....1: ,
"'2, 1..." .. ,
(\) .......05 .... J , -. aoI•
.. .. .. fo n .._... .......
1-1: •• ' 1-1: •• '1-2,,,., ....2' •• '
1-'1.-7"", •• ,--------_._---
'"
it would be \Hl'.dbh to el:.ool' til<> .......Uer Ya1~•• 'M ..n 12 _ ~ ""'CI
UlI~.tdWol7. Thl" loti" nl\l,", UO r"".......uUw of data <>btau...!
_l.r<a -,.-rt""ed fkld 1"'".0.....1.
_-.b& til. eub",," 101 _"- crtdeal v1th reflna"" to "..... ..,tl.cPa
",,",nol ...,.; ar.-in cl>oc1'''!1 co l>ot _OT9Olt:t._. 'J '_"" fn both _"-nee
"'....14 1>& ..t. (5.. TaM.• 16 (b)). &auo llll....ul lor .....t ...... "11"'''''''''"'
tIM vc!" fo.. 5-3 _ 1-3 _u.ld ba appl1cllbu. dll.,. tlIeu \lere lb" lue
, ..oj..,.. ",""Uod. _ die _""to"" IlU by chac t1M c1ewlope<l CMit
U"'tl"$ c...IIotqu•• TIl1G vould Raul..... 7 ""ta to...be IU,.."O -.d. 6
for ttl lub_•.
Ile""". d......~.. 1.lI. 11.1~ t ......nuctlCID ....."lute. that tbl
"". of .",don.. 100101""""",",,,,10' SISOll for dat.~ '10114 dlllUllty
t. ,11n1q: la"",,.. _ h18bWay ...Il1t>M.... 'l'ba _utor u.... thAt 101
auod.ted ritb die uutJ!t.'-eat of eM nrt.t"... ut1MU vould b<t lII1"t.bd
fer 11::.... "--S•• 'Ib",. 1>J bUna MI. to ....due. til. ""lurlOde ot clio
nd...."o: ecr-. ex _bo.. of fie14 taU uq'liu<l IOOU1d 11M> be. d..,r-......l.
n... ""u. of ehb .cud,. clo t 1=1........ the ..cdtuda of rA<lucdoll eMc
•••",ld b. all_. It ""U.Ll tb&t the .... of ~be , 1 for th. Il_er
of ~Itll~ reqll1rK "",rltlpol>dle. ~o tM "..,1aD.u ..t1m.ot uted 'rttb
-"P"donee<! f10ld ",~"'onal. would be "",Ueabla to th.." PB",
Yal_ of 0 vc~ 0100 d..ten.1eu for th...ub.,,""" ""Ina tb. "erl""u
to,... ollta1""d b1 ual,atq tllo '''''J''''t 011 th. 11..1,.0 ot "'l"iYel""••0U
tYl'" ~n.TOl "..,tt_. ao-r. tbLo app.....c::h cUd oot ""~,,..cUbl, .haDe.
tIw> 0"''' of ...t. rC<lo1""d .. II1.Pt 110 "",""ted dll•• th" ...ri.l.bl" of
.011 m. v.. r_oo. (M. t ..le 17)
t.bl. 11
, e-d_ of tlMo _ (_) of t ....~.
f .... e-tn>1 _.~ BooHoil .. _ ... SUo V..--
_ ......... ''''If.... iklll T'1P-
hojte.. ~,
•••• ." .. ,.,_..... 11a<I e:-.TOl I ....... " tlatr.... ICIU '"'" e-tn>l _ .....
.~ -~ '.n-t -,~T... r.-h. ...t.•• t .... i0oi81_• h ... lImoh_ IttP."". _to h~t_.
(r) (i',
.-, '.1' 0 0.' S4." "
~" ".M , >., D." ,
U-U 41." " 1-10 10.0) 0.~" ,... , 11_15 ".M U
41-~ ..." n 11,19 ".71 U
n-n ".U n 1.,18,%OI"'~ U." 'U
n-" 11.16 • U,21,M 1',21 U....., n." u 23,2,,'1_3,,".)1 n.n ..
41.... U.ZO • 21,ft,M,I1,"," 25.28 "_u n." " 2i,~,~ )t.I2 "
-.n :.'0.12 " -". 2'.02 "
"
1Iho:<. L • Uodt of oc:curacy
...~ of obooorv.u.-
•6 • !lItt-eo of vutanu
.. - e-fid...... ~l ( ....05 vu ...el for ,,,,,po ..
of ,,_Un« to)
t .. Val_ fNII t tabu for 11_ .. .-d ..
ri....... 27 .-. tl>e llaI.t of lICe..,","", eurvM for eU d ... ptoj""...
1.._U••tM. I.e ... u.pla of tIlo .... of tbu. ""'~. "._ We '.0
c........ for 5-2 _ 1-1 en UdsI, .. bu.., -W for the lYO .""'*"al
d_U Uu4Ud. Ilal.q chua c1oU.a, eM ""1""11' -,.... C8"~ .,..,..,t1"" of 10
......l>u. euU _ld he ntb1o. ± 2.32 of the u- __ of tho oaet1oD
951 of tl>e U- for ell........1>...... fbU.-.1_ would be ± '.1% for ehio
.ub ,... A&a1D ..uq 10 taoU but dlo ....-1q: IOIlPe:rl&GCed "penton,
c 5-3 omd B-3 &1'l'11u11J,oo for eul>a:radu IlDd kbbuu "epeer1...l,..
:n.u vou14 ...nult 1D. Uaiu of ac."""1I<:)' of ± 1.61 for tbe ...b1>l.H ...t
t 3.31 fot tllot ollb!i"aH.
n.. claU Wi......_ that thoo f1.D&l <!eculoo .. to tbe o_e:r of lieU
It U ~pon t u ncaant-a thlot ..arUl>lll~ d_ u18t _ that ..ulo....
r..,ton 1Dtl 1D& 11 tn>a, ~&Cu...... taelm1oll'" _ puealOll of til..
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































u ....., .... of a......n •• __ dl:7 ..-.l... Ino .....U.ll,
tlle _ ~" .. u.-.. , ...... u.. trol cornu. !hUt
_.~ _t ... u. of aU _tlOrtal.e.
Wil_ 101" au.. .... n_ted. n.• .-n (0) .... of
........... 4eult)' 1"" t"" 4Iff•.,.......11 It"""," ... ddlJlK by
1&bonto.,. e1Qdfleat1Da ... ~t1oa tuta .... (,,) _ of
• ftot1ol la, ,..:lat __au. tNt 111 "'J~t'" w1tlo • tatl,
of~_u.~. ,... tun t ....., ... _u-l
.... _to 10 __ai••,,...,, ' ......nl. fot ItaU _ 01.0 .. ..,....,.t•
• a'.-nd...u.... of l1quid llail for udI o.U I. Rqlll.no/l. _.,
il w proj_' _1_ i.e ...pplUII .U,h lIMo aPflroprtau ,"",,1_' U.
til 9!.-l iM?KtloD 1ft c1aNlflatt.a ... dooMooIue tlooI eGl"UCt_u_ caw h -..ct~ do- !I'J'~ __d.
no. ~to .f UJo ottod,. 1_1cuo tllat tlwo _t Hula
• ' t .... ten: .Ilt:~ MY'.' ....it,. 1ft -er ttl to
..u _ of • U.u --.001llt _U_ uJlt. !he _Mt.1oa
111 _ dla. aet fI' ......u.__tnl~~ ..~
1ft" .- ,-,-.t. no. --..~ t_~ ...-tu t1M n .......~
to __ • _'." ._ltJ m,.. f.....~. t1..,tt}' teot
__tl_ ftl_ ~t" _ MU • wt ....ry <l 1U..
_ttl. h~ .roj"'U tu«d aha • ,.n.ool of tt- M4 Ill......













,. eoIok f_ f ,roJ.c.
n" ....~ _ ~ fw t'-~~ _'all, ......
~ _ I ; .U"; rr- ..-,_c COo ...-j_ ... U. ...ttl__
_.
So For tlIolt ~. the nnUJ..l..l.t)t t .... b tH~ _tnSa18
<....b aU. '....un....) ,1lI __ • crldcoJ. dt"". _ the
ft__tloa er • h, '_Uy ftha.
Itu .....~ 1"tIPl&"Ifitt'" .r 4
1. ....t~.,~ botkIK"~ u..~..t lu.lf 11M
• Uf~ .... u..~u .... m- .n ,nJMt _ .t::oIlooJ
.. _ bI1~~~ 1_ "achu U. _ doI ...18 co!
is ' N ",,__,. U ,-.1.
2. "*~tJ' IOItMa -" !'N1__ t-8u.a." .,. ..t",blt
doe 1"1...u.l -.I Men-. ..e.t.c" _UlM4 ~wu1,
S ttu_U (. tn._.~u ~t:lellt. t_c.).
ee-,.cUotl f~ __t~ t. _lIoH ,roj.....
ob~ to ...rt ftd.1:J for .ll rU tl>II1... Al.., ee.,Htt....
wtttlt•• _U... _. f_ to ....,. 1<1."1101)' r _ ito
.......... it .... nltoU l, «u''''' 1"","1'-1 0 eU .
S, e-11 ..brbl e"e bbp;..... wl>sr olMwM .. "utl .
dlffRellCe b ......t.UU~ ollournd. _h __tna.
~u 'IIII'n obus.M for ~_ ....-.... uter1&t. b <:OOII'0rt_
.. tlMI ~...... Iotll tnoM ef _.·ltt1... n ..U", .uti"" to
_tioa wltlllll tu.. ~. -.. 'h .. , .... tbII
.....v thea tor t:IIII ,... • ....... '1!hNlllOM "to_
"'l>1t.m ; I.ee '_it, hAlO __ -.eb 1&..... t .... u.
"'iL '_b dI.-~ .... fC1' doe I".01•. ~ ef
do1I. .. a.tTlt.hoI to tlMI WffCOllt7 er lI"1"!onUII dot fUW
'-ic, tNt 101 doe Ii" t ~ ... u e" .uer
-uts- la ..u e"e ...~ rer u. ..,1'_"
"
..... t" .ltt_t .......-..1. _1. ~that-..l, MU t~
......... to bl~ u.. _cd... Nftlu. .. U
,1.Mtlclty IAcro ani d_lty .R' ,... .....t
......tlft ftta ,tw _.t .,.. to N.
~ affecc. Alao, _u_ tOO' t'8IJ .1_ Mil~
*IdI __ "'.. Ud .. udl rito _ .".....",&1, _
_ "'......11_ .t ~,ect 01' COOlt",oe~.
<lo. TIoo. iaft-. of t ..t1oI8 .... 1 .. u.. -.11 .....lai:•
.. ~a. .,. ."""lQ u.. witMA Uoo_t _rlai:oo t ....
ooUd••n ..._Ur _ I ..lcort.. of tooU. _n.-.. T!>U
to.- 4oct-•••-..I .. tM ea.u.,. ...,........., 1M1cotl-e tut .. _
f181<1 PO' 1 .0.1__rl_ca ... ooUl>lIiJM,t mol .. Ucb~
tl>o ...ocut" tootboo _rt. ect.....t. Ttll••• ......,1a.lly
t11M to'< tonto .. tu ...1>1>8 nd 1 for tlMl nbt!1"-..I... tboa
dUtarao>c. Nt".... "''''' n!>tt".d ~" ...,t ..l1>11t-..l
pr_tU, to tll. rid. C(Mp8Ct1orl loI>Uh, ob..~ fo. U",
OUblt-..l....Ia .... tloe dtff1culty a to.u,. th.. t ..._.1001>
to tha .011>."... ..",.rt.h. 'TtIwI, tho .noet .f • ...,n101 ~
t_-..I to 1Jlt••••t rill> ohe. ~lf..o .f __..or. t ..", th. "'1>I1".d..
... eo<Itu. tloo Iilot........uU f tboo .....Ie. .......,• .,.tuli the
-CU.- .f _o~ u ..."," I>I. to ooch. ,. c_n- .f
~ _ ...... Uotlu_ tl>lit dUt_ •...r1.atl_ ......
_lot" tr1t11 1M1...u.1 _ 1.
s. no 1M:......u.- af u.. .ff <loa to .Uf t _urtol
t'fpOiI, dlft ,....-. dUf...- _ .
....., .... ..- tho -n to fa _twn.
..
..
1. ,...1.&00" ~t:ro1 _t'· 1OOIdo -U ... ,.e" to p....t.U
__u of "- ....nn _,s..~ ..,. \c ..~~ '"
~ tH!la1ol_. n.. _t ~u" of I:l>... -PPM'" to .. to
"'tAl> ....U.1II11 of II 11_ ..n. or ...1_ .. 'Irtol.... '''''.lei''
1Dto _it. f)f _~t duo t ... , i U .. fit _taoial EJ1'II.
no. _ af , .. Htt1oa,. la, U atctca1 .. tIM .-It.
.t nu -NItr u-. "" J.1tIIt .... "","t t:M opt_ llaa .~. N.
tH ..... t .... ""UODal won "" tlWo ,boo•• U l.Il4lcar....
2. ,........, of CUte nqUnod. to ,nilet .-np '"""'" of
........u. f. " 11__u- '" ..,. ....bbl...
• __• of nqa:lnol t.u ... , to •• l.Il4.,...1.r of
~ of ..t!.oIl. he. U. ~la1u· ..t Ul1a _tuoty. dle
ftl(Uino' -a..r of e.u YU1.eol riMly kt; .. eM _ .
.. , .... 11 c..u .no~ ........t1ooo ....- ..
tM ~t S-b... 'ftNI UDal clIo1c. of Ul1a~ _t h
...... _ ...tudJ of ~fo_ of MIl-.,.. 111 ._e-. th
ItrtUw fKtc•••'.', af J.-.c:II of u. co _U _r
"" .-01... '" '-" -" Nt"" too d*Cu~ ..._.
3. ne. _ ... pa __ t .... 'nlM tiler u. .pclU" 0"''''
II'~ _t~ a1..- _ to ~ ••u ...u.t. ftS.e 111 tun
"- .. I." .. tM .... ., t..u ""tdnol, 1!oU _
_ • IMI ...... ,.do" .woIf_~ rich .. ..a.r.'elJ..
of tM t.tJ _ ftilI ft1u wt.1\ Un .... 'M _u.l1. naun1cal
_n.1,......
4. ~ .. w """ -.u 1.a ..~ ~...e ~tt.. I ....<I
la tIl1a ...,. it ."..ra ~t _l.e. _ 11ad.t a~ ..
.,...ulM ..,. _t .aoactt.. -.Ii _ .. act... It ••laR1.
tut fall kl..-~ ftlDa. nu .U~~ ". ,telwe" .. d ...
u __tt.c-o tIMe. lrTMpoctl" at 0 ...~ .....lty. 1otalhe!
f.U"... rill ~....lt 1t .oerul" td..- """"Ulmla '"" ....e ..t.
"
1. \a t Sa. I. I... .. ke of "qMU", e-crol of~_~
.,.". J. hnhU. J. I. e SC_. _ I. D• .:.una. _de.. Jed.", of
Cl'l'il Iq1Mnw JOC'Ul of I:ioo SOU~u .. '-'d.UcM ll:i..-ioloa.
J'01,.. 1*.
1. _riltall. Iod.t, tot" tuUol .. Hocot1alll "hoc04"... toe t"c1l>a SoUII~.
lJoc"r. 19".
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.... t e.:..tt.t.M • p~ .c....uooI co I:ioo Ustrn1 "'uce" k~~'
J-.-,. 1966•
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